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Preface 2001

This document was written in the early part of 1990 and a few copies circulated to friends. When,
in the fall of 2001, I came to reinstate it in pdf format on the web, I found to my dismay that I had
neither a clean hardcopy nor an accurate computer file. However I did have a marked up hardcopy
of a version very close to the original and I had a latex file of a smaller and modified version that
I had been working on in 1992 or so, and I had hardcopy of the figures. Scanning in the marked
up hardcopy would have produced a very large and unmanageable file, probably about 80 Mbytes.
Instead, I have produced a restored latex file, and scanned in just the figures. It is tidied up slightly
and has one new subsection, on dissociation, which I had added in 1992.

The impulse to reinstate it arose from reading the draft, on the web, of Marvin Minsky’s “The
Emotion Machine”. The current document is my equivalent, an attempt to find a broad brush
treatment of a machine architecture for human thought and feeling.

Since that time, I have developed a precise model and implemented it, and I'm currently con-
tinuing to develop it, see http://www.cs.caltech.edu/"bond and [Bond, 1996][Bond, 1999a|[Bond,
1999b][Bond and Raleigh, 1999] [Bond, 2000][Bond, 2001a][Bond and Zumpe, 2001] [Bond, 2001b].
(Don’t be mislead by these dates, the first model was working in 1993 and the first paper submitted
in 1994, however neither neuroscience nor computer science journals or conferences would publish
any papers without a protracted struggle, which continues at full strength today.)

The 1990 document was written as a summary of thinking and reading from 1985 while at UCLA
which has incredible libraries as well as an excellent and diverse faculty. My main links with
psychiatry were Ken Colby and Bob Stoller who were in the UCLA psychiatry department. I used
to meet with Ken Colby every month or so from 1987-8 until he retired to Malibu to develop a
psychotherapy program as a commercial product. After this I met regularly with Bob Stoller, who
had the office next to Ken’s and also had collaborated with Ken on a book “Cognitive Science and
Psychoanalysis” Lawrence Erlbaum 1988. We discussed many aspects of psychology, including his
own speciality which was gender identity disorders. This explains why I tried quite hard in this
paper to include psychosexual development.

One overall aim, perhaps not articulated clearly enough in the paper, was to come up with a scheme
for a simple model that would be capable of development into different personalities depending
on the different events that occurred. I imagined a spectrum of personality types based on two
types of mechanism, coping strategies and defense mechanisms, which were the result of different
events and the system starting with different temperaments. Coping strategies would give different
characters and defense mechanisms different neuroses. I tried to base coping strategies on the Millon
system and the defense mechanisms on Colby’s original 1964 paper. The additional section in 1992
attempted to add a third type of mechanism, namely dissociation which would give borderline
personality types. I attempt to depict this in Figure 1.

My idea was that one could precisely and scientifically describe a model and a set of learning
mechanisms for coping, defense and dissociation that would actually realize this idea as a well-
specified and computer-implementable model.
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Figure 1: Development of different personality types

What is surprising, on rereading, is how this research provided so much of the basis for the brain
model I started developing in 1992. At the time, I thought I was starting a new research line, and 1
did not refer to 1990 paper. Also surprising, perhaps only to me, is how several of the same themes
were introduced and discussed in my position paper “An approach to artificial intelligence” that I
wrote in 1979 while running my artificial intelligence laboratory at London University.

Alan H. Bond, October 2001
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Abstract

We make an exegesis of psychoanalytic theory and construct an information processing in-
terpretation of the main concepts of psychoanalysis. For each concept we discuss the description
of data involved, the processes in operation on the data and the representation of the processes
as knowledge-based inferences.

We first explain a methodology of modeling which uses predicate logic statements to represent
all entities and activities in the model. We wildly speculate that such a modeling representation
can be brought into correspondence and eventually mapped into a neural net representation
which is analogous to the cortical structure of the brain.

We derive the model by an exegesis from research on psychoanalysis and other areas of
psychology. The main principles are

1. Affect is modeled as positive (pleasure, integrity affirming) or negative (anxiety, integrity
threatening), with an associated characterizing mental state structure.

2. The main representations of knowledge and action are logical expressions, which we call
structures, for individuals, action and perception rules and so on. These would have
certainty and intensity valuations and also affect investment.

3. Logical expressions are held as memory structures, which include structures at different
levels of abstraction. The basic structure represents an event (or scene).

4. The instantaneous psychodynamics is based on (i) associative evocation of structures from
a current mental state and (ii) reconstruction of the subsequent mental state.

5. Structures are organized into selves, which are integrated and complete control systems,
which can survive during adaptation.

6. The basic developmental principle is that of integration of new experiences into existing
structures. There are three mechanisms:

(a) adaptation by structure creation, modification and reinforcement
(b) active reversal and identification
(c) repression and dissociation

7. The environment is basically social, the main determining events being personal interac-
tions.

8. There can be innate memory structures, which can be actualized by experiences.

9. Pathologies are derived from maladaptation to environmental situations. Regressions and
fixations should follow naturally from simple accretion of knowledge and the competitive
nature of structure evocation.

This model would be implementable on a computer and would simulate the personality and
behavior of a child and its environment. The environment would include representations of the
social situation and the activities and behavior of other humans in it. It could be used to model
simple developmental histories leading to the formation of different personalities.

We discuss the representation of developmental histories as sequences of formative situations,
called model scenes, and we discuss data and phenomena that could be used to test the model.



1 Introduction

We have already produced some notes and a descriptive bibliography of the published literature on
psychoanalysis [Bond, 1990g] [Bond, 1990c] [Bond, 1990b] [Bond, 1990e].

This paper gives a framework we are evolving for viewing the problem. We develop information
processing descriptions of sufficient concepts to allow a working and evaluable model to be produced
and implemented on a computer.

1.1

Sources

The historial background for this endeavor comes from many sources:

attachment theory - John Bowlby, Inge Bretherton, Chris Heinicke and others.

Sigmund Freud - his scientific mind and psychoanalytic theory.

artificial intelligence - the symbolic approach, frames, Kenneth Colby.

brain theory - notably the computer analogies to cortices, John Szentagothai.

autonomous robotics - our own work with David Mott, also Joseph Becker, and Hans Ernst.
predicate logic and logic programming - Keith Clark and Robert Kowalski.

adaptational psychodynamics - Sandor Rado and Abraham Kardiner.

integration as the major dynamic - George Klein and others.

relationships - Anthony Storr, Fairbairn and other object-relations theorists, Otto Kernberg.
systematizers - Edward Glover, Rosenblatt and Thickstun.

developmental ego theorists - Edith Jacobson, Margaret Mahler, Melanie Klein, Jane Lo-
evinger, Paul Federn.

social psychologists notably symbolic interactionists such as George Mead and Anselm Strauss,
and also culturalists such as Abraham Kardiner.

the self - self and self-schema theorists.
sexual motivation and gender identity - Robert Stoller, Irving Bieber and others.

temperament - Thomas and Chess’s work with disturbed children.

We diagram our synthesis in Figure 2.
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There is limited previous integration among these disparate sources. In particular:

1. Most psychoanalysis literature

(a)
(b)
()

)

(d) often uses drive theory and standard Freudian concepts.

makes no use of concepts from artificial intelligence
has limited use of social constructs

doesn’t use innate structures much, often assumes tabula rasa

2. Most artificial intelligence and computer modeling of cognition

(a) doesn’t use psychoanalytic findings

(b) rarely models affect

(c) AI is based on the performance characteristics of computers (serial processing and ran-
dom access memory) rather than humans.

3. Most psychology

(a) doesn’t use clinical data, but data from controlled experiments
(b) in investigating cognitive effects, tends to ignore affect

(c¢) has no working assumption about the overall human system.

1.2 Scientific theory
Our original training and PhD were in theoretical physics. Our notion of scientific theory is that

1. It should be well-defined. To us this means as a mathematical expression or computer pro-
gram, which can be examined by any other scientist, including Leibniz if he were still alive.

2. It should ezplain experimental data. Explanation is really just description, although techni-
cally these should be causal, a notion which should itself be defined. We may also need an
explicit theory of observation, which defines how to translate from a standard language of
experimental observation into the language used in specifying the scientific theory.

3. It should be falsifiable. That is, it should make predictions which could be found experimen-
tally to be false.

4. Tt should be parsimonious. For example, it shouldn’t have as many adjustable parameters or
axioms as there are data. It shouldn’t use a complex form when a simpler one will suffice.

5. It should be decomposable. That is, it should be in parts or axioms, which can be indepen-
dently verified. It shouldn’t be one large strongly connected whole, which stands or falls, and
is meaningful or not, only as a whole. Inevitably, assumptions and axioms are built up in a
partial ordering or hierarchy of dependency, so some will be more fundamental than others.



According to these criteria, psychoanalysis, psychology, and of course Al since it doesn’t aspire to
be, are currently not fully scientific. It is this fact that provides the intellectual impulse for our
work.

Another property of the scientific method, not usually realized but quite relevant in the case of the
study of the mind, is that science is (usually) a group or social activity. It can often only be done as
a cooperative debate among a group (usually international) of scientists, the scientific community.
This does constrain scientific theorizing to be expressible in ways that can be communicated and
debated. Thus, a theory of a cortical area which consisted of 10'? real numbers, etc., would be
almost impossible to communicate, criticize or debate.

A related aspect in our case is that a scientific theory of personality will probably have to be verified
by more than one scientific community with disparate world views.

One key model we have is the Bohr atom. This was the first model of atomic structure. It was
quite simple, but it captured some key phenomena to be explained. Later, it was superceded by
a more sophisticated model due to Schroedinger. What psychoanalysis needs, it seems to us, is a
Bohr atom, a simple model that is well defined, can be communicated and criticized, but which
does explain a key range of phenomena. There is no such model at the moment.

1.3 Modeling and description

The notions of information processing interpretation and logical modeling will be explored, and a
two level descriptive approach defined:

1. a logic programming level, in which the processes are expressed in a predicate logic language.
This language consists of logical assertions and logical rules, the former corresponding to
structures and the latter to processes, which are conceived as operating in parallel.

2. a brain modeling level in which structures and processes are expressed in terms of a postulated
brain model of cortical and subcortical structures, synaptic dynamics and adaptability, and
chemical memory.

The main descriptive approach taken in the present paper is predicate logic programming, a level
one description only. A detailed discussion of this logical modeling methodology is treated in a
companion paper [Bond, 1990a]. Our ideas on the level 2 description are contained in a further
paper [Bond, 1990d]. There could be an intermediate modeling level in which specific structures
are implemented in parallel data structures and parallel control processes, to give a computational
cost profile which corresponds more closely to human information processing performance.

The computer implementation of the model would just be a program which would be run on a
workstation. It would simulate the organism and its environment of significant other organisms.
It would run and they would behave. The experimenter would be able to set up experiments to



run, such as different environments, different innate behaviors, different learning dynamics, and he
or she would observe the output generated. He could stop the action and probe the model, etc.
Eventually, one would like a graphical output of this artificial world, giving a simple animation.

We depict the idea in Figure 3.

Figure 3: Our computer simulation approach
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Previous work is by Colby [Colby and Gilbert, 1964] [Colby, 1981], Abelson [Abelson, 1968], Moser
[Moser et al., 1969], Wegman [Cornelis Wegman, 1985] and Mueller [Erik T. Mueller, 1990].

1. utline o this paper

Phenomena to be e plained We first brie y summarize, in section 2, the phenomena to be
explained.

We shall try to collect in one place a coherent idea of the phenomena to be described by our model.
Since objective data are hard to come by, we shall use descriptions of inferred psychoanalytic
mechanisms. Our view is that it is the responsibility of experimental psychologists and clinical
psychoanalysts to make such data and mechanisms correct and available to theoreticians.

Our conclusions will be that the model should describe the following phenomena:

1. Everyday psychology
o Affect

e arious types of mental activity - goal-directed and goal-maintaining, affect-driven, rou-
tinized, perceptual control

e Imagining
e Planning
e Interruptibility
e Event memory

e Learning and adaptation
2. Regression
3. Adaptation

Imitation

Adaptive planning - “solution”, “reactive”, “failure”

Active reversal

Coping strategies
4. Repression

e In uence of repressed structures

Pressure for expression

Introjection

Projection

5. Innate effects

11



e Representation of innate structures

e Actualization of innate structures
6. The self

e Representation of the self
e Formation of the self

e Gender identity

Modelin approach Section 3 discusses our approach to description of the model. We use a
logical modeling approach, that we have developed and have experience in using in other application
areas. In this approach, all memory and other structures are represented by sets of assertions in
formal logic. The mechanics of various processes in the model will be manipulations upon such
structures, and will be expressed by sets of logical inference rules.

rain theor  Section 3.3 discusses the correspondence to the neurophysiology of the brain.

We use a speculative connection with brain physiology to arrive at some rough parameters:

(i) size of structures involved, viz., a typical mental state should be describable by 10,000 assertions,
say,

(ii) timing, one cycle of the model will correspond to one LTM cycle, viz., 300 ms, hence,

(iii) complexity, each cycle involves one reconstruction process to create the next mental state
(iv) memory structures exist for different features of the state and different levels of abstraction.

Representations of the main physiological interfaces are

(i) variables such as hunger, arousal level, etc.

(ii) action tendencies

(iii) elaboration of actions determined by the main model.

(iv) input data from the environment may be transformed by the body and the lower brain before
reaching the main model.

Innate properties Section 9 discusses what is innate and how it is to be represented. What is
innate will be represented as innate memory structures. We introduce the mechanism if actual-
1 ation of innate memory structures to become more specific memory structures. We speculate on
innate structures for

(i) innate roles - masculine, feminine

(ii) innate relationships - caretaker, mate

(iii) innate behaviors - hunting, protection.

We also discuss individual differences in aptitude and temperament.

A ect Section 5 deals with affect and motivation, and how these are to be modeled. We use
a definition of affect as a type of mental state. Types are defined terms of the situation of the

12



self, others, actions, predictions, intentions, etc. Mental states of a given affect type tend to evoke
each other, and they develop from early analogous experiences. Thus partial mental states will
evoke other related aspects such as goals, action tendencies and so on, which gives the motivational
mechanism of the affect.

Memor structures Section 4 describes memory structures, levels of abstraction and gener-
alization of memories. How images and fantasy are to be represented. The basic structure is a
large composite structure called a scene. From this the dynamic memory extracts features, forms
generalizations, shared objects and so on. This approach is a reworking of the ale AT approach to
natural language semantics. The essential point is that we explicitly represent as memory structures
many high level aspects, such as predictions, goals and so on.

Ps chod namics Section 6 discusses the basic psychodynamics of the model that is, how it
functions in a short timeframe, without learning how we can model data-driven and goal-driven
behavior.

We will distinguish between instantaneous action and longer range developmental mechanisms.
The former will be called psychodynamics. The basic psychodynamics is a continuous cycle of
reconstructions of the mental state. The mental state consists of the currently active structures
which includes:

(i) the percept of the external world, including people, their predicted behavior and their imputed
intentions and rationale.

(ii) the self.

There will be a dominant set of structures which has direct control of action and will be called the
control structure. This set has to satisfy integration requirements. Other evoked structures will
still have an effect on action. Some of the evoked structures may correspond to the contents of
consciousness.

We explain how this model can represent many types of everyday thought. We also discuss imagin-
ing, where a sequence of states is developed. We discuss the sequence of control, interruptibility of
thought, and returning to previous mental states. We discuss fantasy as a reconstruction process,
which may use visual features, and also condensation.

The self and others Section 7 discusses the definition of a self. Selves are formed by integration
of schema, into self-sufficient wholes. We then discuss how the self should be represented, as a set
of memory structures. Our approach is to try to use a social psychological orientation, following
symbolic interactionism and similar ideas. The self consists of assertions concerning

(i) the self as agent

(ii) the self as object

(iii) the self as character

The self is also a locus of control of mental processing.

13



The environment Section 10 discusses what environment to use and how it is to be represented.
We discuss the environment is which the subject will exist. This leads to discussing the different
types of environment that should produce different developmental effects. The environment is ba-
sically social, and consists of perceived people in various roles and behaviors. We discuss formative
types of environment, following Millon, such as punitive, contingent reward, inconsistent, and so
on. People in the environment will be described by similar, but simpler, mechanisms to the subject.
For example they would have limited adaptation, and would be programmed by the experimenter.
We discuss how the environment can be descibed at various levels of description and concept, for
example, one might describe a cultural trait at one level and elaborate it into individual behaviors
at another more detailed level. One might describe family dynamics and group self-image and then
use this to drive individual behaviors and social interactions.

We discuss time sequences of environments, time aggregations and reducing a complex history to
a small set of formative or model scenes to which the subject would be exposed.

Development Section 11 discusses development. This includes three classes of mechanism

(i) adaptation and learning, by structure creation and generalization, and structure reinforcement,
(ii) active reversal and identification,

(iii) repression, which is dissociation and leads to introjection, projection and defense mechanisms.
In addition, any mechanism of development must allow for the phenomenon of regression.

Regression is assumed to occur by retaining old memory structures which get evoked but usually
dominated by new structures, except in difficult situations where the new structures cannot compete
with the ability and certainty of old methods.

Repression is assumed to occur by storing anxiety with the remembered scene. On re-evocation
of the scene, the stored anxiety prevents its integration into the reconstructed mental state. Thus
repressed scenes:

(i) do not reach consciousness

(ii) get evoked and in uence action

(iii) do not participate in generalization and integration into the self concept.

Development is assumed to occur by a few obvious types of mechanism:

(i) direct remembering of all scenes, i.e., mental states.

(ii) re-evocation of percepts and reenacted imitation of other roles - G.S. Klein’s active reversal.
(iii) planning courses of action by imagining, and practicing. This is used in developing coping
strategies to deal with environments.

Coping strategies and assumed to be structures representing conditional courses of action and
general strategies of behavior. They get evoked and guide behavior. They include ways of construing
the situation.

(iv) planning is also used to develop defense structures that will minimize anxiety and con ict.
These are assumed to be representable by memory structures which are constructed by the system
and which tend to get evoked and to interact with evoked repressed memories to produce less
anxiety in the reconstructed mental state. It is assumed that the self is formed by an identification

14



process, by which memory structures representing satisfying actions of the subject are included in
the self.

Evaluation In section 12, we discuss the problem of experimental verification of our model. We
discuss how the model could be evaluated by

(i) case histories of model scenes to which the subject would be subjected

(ii) evaluation mechanisms to determine the personality produced, (a) verbalized reports by the
subject (b) test scenes, etc.

1. Su ary

In summary, we shall try to establish a model that has a small number of mechanisms that can be
defined precisely:

(i) associative evocation of memory structures from the current mental state

(ii) creation of structures and generalization from scenes to produce memory structures in different
feature characterizations and different levels of abstraction

(iii) reconstruction from evoked structures to produce a new mental state containing an integrated
control structure and percept. Reconstruction includes fantasy and condensation.

(iv) psychodynamics of interruption, imagining and sequencing of stored plans and strategies.

(v) identification mechanisms which form and reinforce the self from experienced scenes.

(vi) planning mechanisms which create new plans for coping

(vii) planning mechanisms which create defense structures.

Given these, it will be argued, one would have a scientific model which can describe the basic
phenomena of human behavior.
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no n to in d

2.1 ersonality and pathology types
211 reudian classifications

The original Freudian scheme was into oral, anal and genital phases, with corresponding personality
types, Figure 4(a)

This was refined by Abraham [Abraham, 1924] to include anal retentive and anal explosive. Later,
a phallic phase and personality type was added this occurred when the concept of libido was
changed in 1925, Figure 4(b).

Glover produced probably the most developed scheme along these lines, which used his concept of
ego nucleus [Glover, 1956] [Glover, 1968], Figure 5.

16
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Figure 5: EdwarkBGlover’s scheme



212 Millon s patholo ical personalit t pes

Millon’s study of coping strategies, which is very thoroughgoing and uses principally adaptional
concepts, leads us to his classication scheme, which is no well accepted, but has some use for us,
[Millon, 1969], see Figure 6. His scheme is somewhat similar to DSM-III, the standard classification
used by professional psychiatrists in the USA.

In summary, the central core of his scheme can be seen as:
([passive or active] or [borderline] or [decompensated))
and

(detached or dependent or independent or ambivalent)

where “decompensated” means diminished reality awareness and cognitive and emotional dyscontrol
and the other terms mean roughly what they mean in non-technical use.

Figure 6: Theodore Millon’s classification scheme
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21 ife ¢ cle phases

There are life cycle phases, due to:

1. Environmental changes, children of different ages are subjected to different treatment.

2. Genetic effects mature, such as growth, development of maturationally determined behaviors
such as walking, and hormonal changes.

3. There will be individual progress to the next challenge of personal growth, due to mastery of
previous challenges.

Erikson’s phases of epi ensis [Erikson, 1982] are developmental modes which represent the unfolding
of genetically endowed capacities to solve phase specific tasks, see Figure 7. There is co wheelin
of life cycles of parent and child, each fulfills the needs of the other.

Figure 7: Erikson’s epigenetic scheme
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Figure 8 gives George S. Klein’s scheme [Klein, 1976] for the different types of pleasure and their
developmental significance.

Figure 8: George Klein’s scheme of types of pleasure

21



2.2 daptational echanis s

Glover’s early scheme [Glover, 1956] is based on a small set of mechanisms, viz., projection, intro-
jection and regression. More recently, there are several classes of psychoanalytic mechanism that
have been described, which give us the basis for a logical formulation.

1. fantasy mechanisms
2. coping strategies

3. defense mechanisms

221 antas mechanisms

antas  Stoller [Stoller, 1985] Klinger [Klinger, 1971] Mueller [Erik T. Mueller, 1990]

Dream work Defenses mediated by primary processes are called dream-work and censorship by
Freud [Freud, 1900] [Freud, 1916] [Stafford-Clark, 1965]. The idea is that there are two things -
the dream thoughts which are unconscious and the manifest dream contents. Dream work denotes
mechanisms which transform the former into the latter. This consists of

1. condensation - many dream thoughts contribute to one element of the manifest dream.

2. displacement - emotional charge is separated from its real object or content and attached to
an entirely different one.

3. dramatization - dreams are often vivid visual images, conceptual thought is absent
4. symbolization - a dream element can stand symbolically for an element of dream thoughts.

5. secondary elaboration - further elaboration, on waking, to make sense of the dream.

222 ondensation

The hat dream Example fom Stafford-Clark, who takes it from Frink [Frink, 1918]. The dream
is given in Figure 9.
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Figure 9: Hat dream, (a) account of the dream (b) associations, events and Frink’s interpretations
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Actual events:

e husband ill
e walk on 5th avenue
e very partial to hats

e discussion of previous man

Dream thoughts, revealed by association:

e husband may die

there may be a funeral

I would wear a black hat

I want to marry the previous man

My social position prevented this

I cannot by hats since my husband is poor

Condensation means that many recent and/or important memories associate with the dream ele-
ments. Thus the black hat associates with the husband’s illness, the previous man and the partiality
for hats.

22 opin strate ies

Millon - three classes of experiences conducive to pathological development:
1. the extent to which basic needs are frustrated

2. the con icts to which the child is exposed

3. the attitudes and settings in which experiences are learned.

We give more details of Millon’s work on coping strategies in appendix A.

The basic types of attachment theory are known as types A - anxious or vigilant type, B - wellad-
justed and securely attached, C - avoidant type, and D - detached type. These map onto DSM-III
classifications. Such strategies have been noted in the psychology of decision making by Janis and
Mann [Janis and Mann, 1977]. They have also been studied for adults in coping with pain and
stress by Suls and others [Suls and Fletcher, 1985].

2.3 e ense echanis s

We depict our idea of defense mechanism in Figure 10.
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Figure 10: General idea of defense mechanism

25



2 1 reudian defense mechanisms

A list of Freud’s defense mechanisms [Gill, 1963] is given in Figure 11, quoted from [Kaplan and Sadock, 1985].
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Figure 11: Freud’s original set of defense mechanisms
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Later workers have extended and reorganized them [Freud, 1936] [Fenichel, 1945] [Bibring et al., 1961]
[ aillant, 1971].

Freud also called defenses “resistance” in the context of therapy, “censorship” in the context of
dreaming and symptom formation. He also used the word “repression” in two senses, special and
general, the latter being a general term for defense in the context of metapsychological discussion.

Defenses are unconscious to some degree. Freud and others distinguish between “motives of de-
fense” and “defense”. A motive of defense is a cause or purpose, i.e., to ward off the cause. Causes
of defense [Freud, 1926] :

(i) a painful affect  proximal cause

(ii) the impulse which gives rise to the painful affect, a more distal cause.

(iii) the ultimate cause  a traumatic situation

(a) a danger situation which could lead to a traumatic situation

(b)

b

a traumatic situation itself.

There is a developmental sequence of dangers:
helplessness

loss of love

castration

the superego

death.

Degrees of consciousness:

subject is unawareness of fact that he/she is defending

subject is unaware of behavior or affect which constitutes the defense.
Can be:

aware of unpleasant affect, i.e, what is being defended against.
unaware that one is defending oneself against it.

unaware of how one is defending onself against it.

Fenichel [Fenichel, 1945] has also why.

There can be layerin of defenses, [Gill, 1963] (p.98) [Freud, 1933] [Jones, 1929] [Fenichel, 1945]
(p.167) [Eissler, 1953] [Brenner, 1982] This means that there can be in general a sequence:
defended against structure (unconscious) - defense - defense - defense - ... defense (conscious and
not recognized as defense).

For example:

isolation - awareness of isolation - etc.

impulse - reaction formation - reaction formation (can resemble original impulse).
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2 2 DMore recent work on defenses

Anna Freud [Freud, 1936] added denial (in fantasy and in word and act), restriction of the ego,
identification with the aggressor, and a form of altruism (in adolescence).

Fenichel [Fenichel, 1945] gave a similar list in 1945 in his systematization.

Laughlin [Henry P. Laughlin, 1970] added others including idealization, compensation, fantasy and
the “King David” reaction.

The most extensive list was drawn up by Bibring and coworkers in connection with their study
of defenses used during psychological adjustment in pregnant women [Bibring et al., 1961]. There
were no fewer than 39 defenses, which they classified into 24 basic defense mechanisms and 15
second order, including somatization, detachment, magical thinking, even clowning, falling ill, and
whistling in the dark. Laplanche and Pontalis [Laplanche and Pontalis, 1973] have argued that
such over extension of the concept places the whole idea in doubt.

There is a very clear discussion of the current state of thinking on defense mechanisms by Reuben
Fine in [Fine, 1979]. He discusses and gives opinions:

sublimation - “this has been virtually abandoned by psychoanalytic theory”.

intro ection and pro ection - “Melanie Klein’s sequence introjection-projection-reintrojection
is now firmly established as a basic dynamic of infancy”.

re ression - “important work is being done on regression in the service of the ego, first developed
by Kris [Kris, 1936] [Kris, 1952], and currently by Bellak and coworkers [Bellak et al., 1973]”.

denial - “called disavowal by Strachey, studied by Jacobson [Jacobson, 1957] [Jacobson, 1959].
Depersonalization is a special form”.

neutrali ation - “developed by Hartmann”.
actin out - “currently important, also relevant to the therapeutic situation”.
splittin - “extensively discussed by Mahler, Kernberg, and Kohut”.

identification

2 Vaillant s theoretical hierarch of defense mechanisms

Figure 12 compares different classification systems.
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Figure 12: aillant’s classification and comparison with others
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aillant divides defense mechanisms into four broad classes:

Narcissistic defenses These alter reality. They occur in (a) healthy 5 year-old children, (b)
adult dreams and fantasies.

Immature defenses These alter the distress engendered either by (i) the threat of interpersonal
intimacy, or (ii) the threat of loss of interpersonal intimacy. They occur in (a) healthy 3-16
year-olds (b) character and affective disorders (c) during therapy

Neurotic defenses These alter private feelings or instinctual expression. They occur in (a)
healthy 3-90 year-olds, (b) mastery of acute adult stress.

Mature defenses These integrate conscience, reality, interpersonal relations and private feelings.
They are sometimes called ”coping mechanisms”. They occur in healthy 12-90 year-olds.

The detailed descriptions of each mechanism are given in Appendix B

2 Defenses in cultural conte t

Defense mechanisms and their relation to the culture of the environment have been discussed by:

1. Fromm [Fromm, 1947] - marketing personality characteristic of Americans

2. Fromm and Maccoby [Fromm and Maccoby, 1970] described Mexican village culture integrat-
ing interpersonal, cultural and intrapersonal factors.

3. Diamond [Diamond, 1974] - schizophrenia characteristic defense and illness of Western civi-
lization

4. Miller and Swanson [Miller and Swanson, 1960] showed denial more commonly used by the
poor because of the harsher nature of their social reality.

5. Weinstein [Weinstein, 1976] - presidential assassination as peculiarly American problem.
2 r ani ation of defenses

Hoffer [Hoffer, 1954] has introduced the idea of an organization of the set of defenses used by an
individual.

Attempts to model defense mechanisms Colby and coworkers developed a model of neurosis
[Colby, 1963] [Colby and Gilbert, 1964), which defined some of the defense mechanisms. Eight
major transformations of beliefs were described:
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1. de ection - select analog of object (not self)
2. substitution - select weaker synonym of verb
3. displacement - 1. and 2.

4. neutralization - select weaker antonym of verb
5. reversal - reverse verb

6. negation - put "not” before verb

7. re exion - object  self

oo

. projection - subject(self)  object(not self)

These were implemented as a computer program. Abelson and coworkers’ “hot” cognition pro-
gram implemented a representation of rationalization and denial as defense mechanisms. Moser
and coworkers [Moser et al., 1969] [von Zeppelin and Moser, 1973] [Pierloot, 1970] have described
a computer simulation of defense mechanisms using control theory.

uppes and Warren [Suppes and Warren, 1975] took Colby’s list and tried to mathematize it.
However they were unable to go beyond the simple mechanisms.

Erdel is model Erdelyi described a different approach to defensive processes derived from per-
ceptual defense [Erdelyi, 1985]. Bowlby tried to develop this idea further [Bowlby, 1980].

2. issociation and repression

In uence of repressed structures

Pressure for expression

Introjection

Projection

The term “dissociation” refers to all phenomena in which aspects of memory and behavior are
separated into parts which are not integrated. Thus, repressed memories are those that cannot be
reintegrated into the main part of the conscious mental state. There may also be the phenomena of
hypnosis in which dissociated memories can be created. Repression was the cornerstone of Freud’s
early theorizing, the repressed memory being created by a traumatic event. Repressed memories
are evoked but cannot be part of the conscious mental state. They however have an effect on the
psychodynamics of the subject.
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Dissociation is related to other concepts such as ego state disorders [Watkins and Watkins, 1979]
nominalizations [Bandler and Grinder, 1975] (not-me [Sullivan, 1953]), internal dialogues [Frederick S. Perls, 1969],
and borderline syndrome and ego splitting [Kernberg, 1975] [Kohut, 1971].

There are many developmental roads to dissociated states [Beahrs, 1982], avoiding mental fric-
tion [Watkins and Watkins, 1979], imaginary playmates [Pines, 1978], escape from responsibility,
amnesia and abdication of control, hynotic negation of sense of self, environmental inconsistency,

In general, environmental inconsistency, incongruity and double-binds provoke dissociation as a
way of coping with irreconcilable incongruities in the subject’s early background.

Stern [Stern, 1985] believes that multiple personality is formed in two stages (i) formation of a
dissociated state, (ii) subsequent emergence as a separate personality in its own right.

Often the alter personalities have limited personalities, consisting of specialized roles, such as
[Beahrs, 1982] persecutor, tyrant, avenger, rescuer, internal self-helper. A more detailed breakdown
is given by Bliss in which alters are characterized by the problems they were created to solve, see
Figure 13.
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Figure 13: Types of alter personality observed and problems they solve
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Other phenomena related to dissociation [Bliss, 1986]:

1. Phobias

2. Obsessions and compulsions

3. Anxiety

4. Hysteria and conversion symptoms

5. Post-traumatic stress disorder

6. Auditory hallucinations and delusions

7. Sociopathy

liss s theor of h pnosis and dissociation Figure 14 summarizes Hilgard’s theory of hyp-
nosis.
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Figure 14: Hilgard’s concept of hypnosis
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Bliss [Bliss, 1986] also introduced his concept of hypnosis. What is attended to is conscious. Intense
concentration, or focus of attention makes the experience real, a fixed focus partially away from an
event makes it less real and depersonalized, a total focus away from an event makes it unconscious.
A summary of Bliss’s theory, quoted from his book, is given in Figure 15.
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Figure 15: Bliss’s theory of hypnosis and dissociation
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Amnesic barriers These can be one- or two- way and can be horizontal or vertical, see Figure
16.
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Figure 16: Beahrs’s diagram of amnesic barriers
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Figure 17: Beahrs’s diagram of Freudian theory
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E ecutives Hilgard introduced his “neodissociation” theory of hypnosis, this is diagrammed in
Figure 18, taken from [Hilgard, 1974] p.405, see also [Hilgard, 1986]. There are executive and
monitoring functions. These are taken from the existence in some people of “hidden observer”
selves.

Figure 18: Hilgard’s concept of an executive
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2. e elop ent o the sel and relations

Mar aret Mahler eparation individuation Mahler and coworkers [Mahler et al., 1975], from
their observations, defined phases of development of the self.

W  onald airbairn Fairbairn’s endopsychic ob ects are universal unconscious images, which
mature by satisfyin experiences with real world couterparts. Deprivation of these instinctively
sought relationships results in loss of social capacity or aversion of social contacts. Fairbairn
introduced his own new theory of object relations [Fairbairn, 1952] [Fairbairn, 1963a].

ullivan

Harter

ouis ander

2. sychose ual de elop ent

This includes the development of sexual preference as well as the development of gender identity.

2 1 e ual preference

Homosexuality has been intensively studied in recent years, both retrospectively by Bieber and
associates [Bieber, 1979] and longitudinally by Green [Green, 1987]. Gender identity has been
much research by Stoller, Green and others, which has resulted in a complete revolution in thinking
about how gender identity is formed. Consequences for feminism have been elaborated by Chodorow
[Chodorow, 1989].

There seem to be three aspects which proceed somewhat independently ([Rutter, 1980] pp.322-
339) (i) gender identity, (ii) sex-typed or sex-role behaviors and (iii) sexual attraction, behavior
and preference.

ender identit From birth, caretakers label the child as male or female and treat it differen-
tially. Most children have from an early age concepts of male and female, they label themselves i.e.
identify with one or the other. Their concept is based initially on clothing, hair, etc., but not always
genital cues until later (7 years old), and on identification with properties of mother and father. It
is not very dependent on sex role preferences [Dale E. Marcus and Willis F. Overton, 1978].
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e t ped behaviors Differentiation and identification with different peer groups has been
demonstrated for 13 month old children [Lewis, 1975]. By 2-3 children have good knowledge of
sex-role stereotypes, which is linked [Maccoby and Jacklin, 1974] with peer group selection. By
3-4 years boys/girls show predominantly masculine/feminine preferences for toys and activities.
Children after a certain age tend to play in single sex groups and to choose which sex-role group
to join. This also involves avoiding sex-role inappropriate behaviors.

e ual attraction behavior and preference The development of specifically sexual behavior,
i.e., involving genital pleasure, seems to be continuous from birth, although initially from 1-4 years
this is really solitary genital play and pleasure, erections occur and young children respond to
parental sexual behavior. By the age of 4, sexual play involving children of the opposite sex and
genital pleasure is common in many cultures. This develops to include orgasm in males and females
by 6 or 7 years old, although intromission and ejaculation do not occur until puberty, but genital
stimulation, pelvic thrusting and orgasm do apparently occur.

2 2 At pical se ual development

[Green, 1987] [Stoller, 1985].

eminine orientation in bo s is related to
(i) features inhibiting physically aggressive and rough-and-tumble play.
(ii) perceived physical beauty
(iii) family encouragement of feminine behavior in pre-school years
(iv) being cross-dressed by significant other
(v) absence of older male as identity model and/or gross rejection by father.

Excessive attention and overprotection by mother up to seductive attitude by mother.

The development seems to be a combination of two causal agents which settle into a stable pattern:
(i) encouragement in feminine behavior, lack of availability of masculine behavior.
(ii) rejection by father and by peers as a consequence.

Feminine behavior may be accompanied by male or female gender identity and by male or female
sexaul preference. This feminine position may develop into a range of types of behavior including
homosexual and transexual aspects [Stoller, 1985].

Masculine orientation in irls (tomboys) may or may not lead to homosexual preference. The
behavior is characterized by

(i) more than occasional expression of wish to be a boy

(ii) peer group with at least 50 males

(iii) preference for masculine attire (jackets, caps) and refusal of feminine attire (dresses, skirts)
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(iv) lack of interest in dolls
(v) preference for male roles in play
(vi) greater than average interest in sports and rough-and-tumble play.
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cri tion ro c

3.1 escripti e ethodology

I also will probably write a document on the methodolo y I am using which is to use predicate logic
descriptions [Bond, 1990a]. These have the very important properties that

1. they correspond to verbal theories of phenomena, so ordinary psychoanalytic explanations could
be modified into a formalized form

2. they can be run directly on a computer as a simulation of the verbalized theory

3. they can be modified into a more realistic computer model corresponding to postulated memory
and action structures, so one can move continuously from verbal descriptions which use concepts
which are not deemed to correspond to actual information structures used by the brain, to symbolic
descriptions which are so deemed. They would all be described in the same formal system. I hope
this makes sense, I can elaborate it at length, and indeed will do so in the document on methodology.

Logical modeling;:

1. We can model steam engine, give example

2. We can do everything at a metalevel of logic, i.e.,

if I say fl and I say f2, then I must conclude f3.

3. We can transform a logical model down to realistic implementation. We can start from a non-
isomorphic logical model and transform it to a more believable logical model, which is homomorphic
to neural structure. Give example of non-iso  iso.

3.2 ogical odeling

The symbolic structures that we shall use in our modeling approach give a representation of what
information is held in the structure. They make no statement or assumption about how this
structure is implemented in the brain.

The information is expressed in a form which the user of the structure, namely the experimenter
or theorist, can relate to. It uses names and forms which suggest an intended meanin for the
structure. Thus it uses symbolic names which correspond to English words with known meanings
and connotations.

The structure has an actual meanin which is its effects on the behavior of the machine. It has a
certain meaning if and only if it has the corresponding effect on behavior.

Thus, if there is a structure

(HUNGER)

then using the symbolic name “HUNGER”, rather than say Z4591, tells me, the experimenter, the
intended meaning of the structure. If evoking the structure causes the machine to act as though
hungry, for example, it outputs character strings saying it is hungry, it pursues food in the simulated
world, etc., then the actual meaning of the structure corresponds to the English word “hunger”.
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3.3 elation to rain theory

We are keeping in mind a very rough idea of how our model can all correspond to neurophysiolo y.
I tend to think that the structures are gigantic parallel patterns of neural signals with width of
about 1 million neurons. Why 1 million - well this is about the width of a retinal image and the
width of a unit of visual cortex. So the symbolic model approximates such wider structures, but
one can still discuss matching of stimuli to such neural structure, etc. They would behave the same
as the smaller ones, except they would be very much larger in a real brain. We need to do this
because the operations driving the model are quite sophisticated. We have

(i) learning which corresponds to creation of memory structures, which is just a copy operation
which can be done in neural nets, and adjusting synaptic weights for reinforcement, etc.,

(ii) integration which corresponds to maximizing the connectivity and thus reducing neural effort,
(iii) we may also need uidity of tension, i.e., that the exercise of one structure can reduce the
tension created in another.

(iv) we also need fantasy creation and combination operations (I guess this is dream-work).

So all these operations are primitive at the logical symbolic level of description of the model, but
have an explanation as mechanisms at a lower level of description in terms of neurons, cortices,
neural patterns, etc.

3. he correspondence to the neurophysiology o the rain

Our representation of the current mental state is a large, relatively at, i.e., not much nesting of
expressions, set of logical forms. Any part of this may evoke structures from memory by matching.

We can think of a neural system at various levels of description:

1. The actual brain matter.

2. A set of neurones with electrochemical activity, neurotransmitters propagating, together with
support cells, and with full geometric representation.

3. A set of abstract neurons, with
(a) stylized topology
(b) a finite set of signal types (neurotransmitters)
(c) propagation speeds for the signals, e.g., uniform and constant
)

d) synaptic transmission conditions, such as thresholds

(
4. A set of cortexes with cortical circuits

(a) each circuit has one pyramidal output cell and other input cells
(b) circuits are connected

i. by local inhibitory and excitatory connections
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ii. by medium range buses
iii. by long range mappings

see Figure 19(a).
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Figure 19: Cortical connections and memory units
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5.

A set of memory units which store atomic symbols at unit level 1, i.e., circuit level, and
expressions at unit level 2, i.e., bus level, and sets of expressions at the overall level, see
Figure 19(Db).

This is like a computer RAM or, better, a computer associative memory chip.

The output may satisfy some internal conditions, due to the lateral connections, e.g., maybe
b must a in Figure 19.

Since each neuron is spatially coded, i.e., its spatial position identifies it, we can think of a
logical formula more as an array with fixed known slots.
e.g., f(x,y,g(b)) is [f,x,y,g,b] which are signals along fixed neurons.

The particular symbols may just correspond to real intervals, i.e., firing rate, but this seems
unlikely on robustness grounds. A more realistic idea is to use an array of real values for each
symbol

e.g.,g [1.0,3.0,0.5,0.0]

We hasten to add that our purpose here is not to speculate on a brain theory, but to simply try
to bridge the imaginative gap between logical expressions and logical modeling ideas on the one

hand,

and neural modeling and neurophysiology, on the other. Obviously, there are many possible

schemes like the one above. What we want to show is that a connection can in principle be made
between the logical modeling method used in this paper, and the neurophysiology of the brain.
Further, this connection is conceived of as fairly direct. The structure of the logical model could
be homomorphic, i.e., a one-to-many mapping which preserves the same overall structure, with the
structure of its neural representation, and further the cycle of operation of the logical model would
correspond very roughly to the speed and parallel action of the brain. This would then allow us to
use rule-of-thumb estimates on data sizes and processing times.

3.

roperties o the logical odel deri ed ro neurophysiology

The correspondence between the logical model and a neuronal model.

1

1.

peed width and comple it

We assume slow neuronal action

300ms LTM

100ms reaction time

10ms gating, i.e., synaptic transmission plus dendritic transmission plus axonal transmission.

. We assume lar e width 10 neurons, The output of one neuron  one real number. This is

the number of active neurons in the instantaneous mental state. The total number of output
neurons in the neocortex 10 , say.
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2 The basic ¢ cle of the model

1. We therefore assume a small number ( 10) of cycles of memory units to produce the next
state. This is basically one access of memory with subsequent adjustment/integration. So
the basic cycle time is about 300ms.

2. In one cycle, the current state, 10 real numbers, representing 10 logical assertions, is matched
to the memory, see Figure 20(a), to produce the next state.

ateral interaction

This match involves some lateral connection, i.e., in Figure 20(b) a can match b. This may corre-
spond to one neuronal cortical match, i.e., passage through one cortical region to match another
region, Figure 20(c).

The state and memory of the brain may be partitioned into brain or ans, see Figure 20(d), in which

case, there may only be lateral interaction matching within organs, with some overlap, which
corresponds to the connecting channels implementing the long range mappings between organs.
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Distributed memor mappin

Memory is probably stored as a transform, analogous to the Fourier transform. This could be a
set of features which are extracted from the scene and then stored in separate brain areas, so in a
given area are just structures for a given feature, see Figure 21.

Figure 21: Distributed memory mapping using features
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Hence this would argue for constraints and integration among individual features of a scene and
not among different features of the same scene.

This distribution makes sense:

(i) It is robust under brain damage or selective brain failure, i.e., we can still reconstruct scenes.
(ii) It would also have the property that new features can be added

(a) during evolution

(b) we have a set of innate features

(c) we can generalize to make new features during ontogeny.

This makes contact with Horace Barlow’s idea [Barlow, 1972] that each cortical circuit is a little
theory maker, i.e., it makes a feature to describe its inputs.

3. Su cortical syste s

We think of our model as basically representing the neocortex, however it could probably be used
to represent the entire central nervous system. If the neocortex only, then we need a representation
of the mid and lower brain with an interface to the neocortex.

Representations of the main interfaces are

(i) variables such as hunger, arousal level, etc.

(ii) action tendencies

state  action change of variables

e.g. hunger look for food set hunger level energy level.

(iii) elaboration of actions determined by the main model, i.e., if an action is determined by our
model, then it still has to be implemented by the lower brain and body, and will depend upon the
state and mechanisms of these.

(iv) input data from the environment may be transformed by the body and the lower brain, and
will depend upon the state and mechanisms of these.

Hence we should represent these systems with a separate model of (i) body physiology and chem-
istry, (ii) lower brain physiology and chemistry, and have an interface to main model.

The lower brain model will provide

1. “reptilian brain”

(a) sustenance of life - cardiovascular and respiratory

(b) reticular activating system - alertness, maintenance of consciousness

2. “paleo-mammalian brain” (midbrain) limbic system (includes hypothalamus and pituitary
which control and integrates endocrines)

Homeostasis of:

(a) hormone levels
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(b
(c
(d
(e

Fear and anger - ight and fight

hunger versus satiation
sexual desire and gratification

)
)
) thirst versus uid retention
) sleep versus wakefulness

Avoidance of pain
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or tructur

uestions:

1. What are memory elements scenes, people, objects, actions

2. How are they evoked
what initially triggers
what recruitment occurs

3. How are they combined and integrated to form the mental state

We need to define a dynamic memory structure, analogous to Schank’s model [Schank, 1982a], but
more suitable for psychoanalytic modeling.

We shall take the basic memory structure to be a scene. Our definition of scene is a little different
from Schank’s. Our scene has goals and control strategies instead of scripts. Thus a scene is
represented in memory by an awareness of that scene, which includes understanding its dynamics,
its rationale, its significance for the subject, and the behavior of the subject in the scene, which
behavior maintains the acceptability of the scene for the subject.

From scenes, we may derive, by generalization and learning, other memory structures representing
more abstract structures, such as goals, individuals, themes, etc.

Scenes are associated richly with other similar scenes.

Our memory model also needs the ability to combine scenes and other memory structures to produce
composed scenes.

The memory model will have levels of abstraction, and decompositions into individuals, physical
objects, etc.

These really amount to logical statements on
1. the existence of scenes, the members of the scene and the relations within the scenes.
2. relations between scenes, members and relations.

The basic mechanisms are

1. What gets evoked The current mental state evokes many structures, with varying degrees
of strength of excitation.

2. How are they combined The set of evoked structures produces a single unitary conscious
scene and dynamic. This doesn’t mean that all the rest of the information is abandoned,
it only means that it isn’t conscious. It still contributes to the psychodynamics. The pro-
cess however of integrating the evoked structures into a unitary mental state does modify
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excitations and introduces inhibitory and excitatory connections among the set of evoked
structures.

The Schank memory model is depicted in Figure 22. Memory organization packets (MOPs) are
structures which associate together related scenes which have different goals. Each MOP has as
associated goal and an ordered set of scenes. A scene is a physical setting which has a number of
scripts which are action sequences. MOPS can be initially triggered by action-individual pairs.

Figure 22: Schank memory model
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We use an approach inspired by Schank, but rederive our own model from first principles.

A memory structure will contain some information as well as connections (relations) to other
memory structures.

There can be memory structures which are abstractions, i.e., aggregations and generalizations of
other memory structures.

In our view:

1. It is difficult to legislate on levels of abstraction. There are no standard levels, there are ad
hoc generalizations. Schank tries to discover standard levels, but has to introduce more and
more levels as he argues further.

2. Indexing is assumed by Schank to be narrow-banded, however it may be possible to use
broad-bandwidth indexing, i.e., the cue that evokes the memory structure.

3. Further, we can assume some logical operations, combination and constraint satisfaction to
take place within memory, during a retrieval.

4. What limits overload, and allows decisions to be made, is the operation of large numbers of
constraints, or lateral inhibition.

5. Typical types of memory structure:
(a) individuals
(b) scenes
(c) actions
(d) control strategies

with central type of memory structure as the scene, which is related to the percept. Gener-
alization to derive a structure from a set of scenes will be discussed in section 11.

6. A scene contains an explanation of the scene, i.e., how it functions, predictions of possible
future changes. It also contains strategies, goals and plans.
The system strives to understand and describe its experience. Thus the percept contains the

episode and its reconstruction, which contains expectations, goals, plans, etc.

7. We allow many reconstructions at the same time, at different levels, with different views, etc.
These operate simultaneously.

8. We de-emphasize goals. The dynamics of the scene is driven by affect, but thinking, etc.,
may not really be goal-directed.
Similarly, memory structures are driven by association.
Goals, in our view, are not major organizers of memory.

We do have goals, they are memory structures, and they have associations to plans, actions
and so on.
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9. We do however accept Schank’s essential point which is that memory should be dynamic and

divided into structures, for

(a) sharing of common substructures
(b) allowing learning from similar substructures.

The types of memory structures investigated by the

understanding of natural language stories, include [Dyer, 1983al:

MEMOR STRUCTURE T PE

MEANING

object primitives
scripts

settings

goals

plans

affects

Lehnert and Burstein, 1979] [Lehnert, 1979]
Cullingford, 1981] [DeJong, 1979]

Dyer and Lehnert, 1980]

Wilensky, 1978b]

Schank and Abelson, 1977]

Roseman, 1982] [Dyer, 1983a] [Dyer, 1983b]

ale school, found to be useful in computer

interpersonal relations Schank and Abelson, 1977]

[
[
[
[
[
[
themes [Wilensky, 1978a)
[
physical states [Schank, 1975]
[
[
[
[

events Dyer, 1981a]

social acts Schank and Jr., 1979]
MOPs Schank, 1982b)]
TAUs Dyer, 1981b]

1 ategories and concepts

We are aware of the recent psychological work on categorization in memory. There are exemplar
theories, prototype theories espoused for example by George Lakoff, the notion of basic category
due to Eleanor Rosch, and more recently the use of rules and contexts to determine which categories
are formed. This work concerns more conscious and cognitive memories. However, it also seems
that very small children have the ability to form categories, even at 3 months, and certainly
prelinguistically. This is related to the ability to use analogies which is thus present very early
on.

.2 Metaphor and atching

We thus will assume that the matching process from the mental state into the memory is very
general and may use analogical mechanisms. There will be three types of matching in our model:

1. the matchin process by which the mental state evokes memories.

2. the reconstruction process by which the new mental state is contructed from the evoked mem-
ories and the previous state, see section 6. This may include problem solving and imagination.
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3. the enerali ation process during learning of new memories from mental events, see section
11.

All of these may provide analogical mechanisms. It is conceivable that they are all aspects of one
general neural process they are certainly interlinked. The matching and memory evocation process
is sometimes call “reminding” in the cognitive and Al literature.
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ct nd oti tion

The questions we need to answer are:

1. How do we represent affect
2. How is affect created, modified and updated

3. How does affect in uence behavior

We in general accept the state-of-the-art view of Tompkins [Tomkins, 1978] that it is affect, and
not drive, that motivates. Physiological systems create affect in order to motivate, Figure 23(a).
Memories are “hot” because of their ability to trigger affect, and not because they contain energy
which drives mental activity.
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Colby and Faught [Colby, 1981] [Faught, 1978] [Bond, 1990f] regarded affect as a measure of per-
formance in survival. They used Izard’s 1971 differential emotion theory, which is a refinement of
the Tompkins system of 8 basic affects [Tomkins, 1978].

BASIC AFFECT | MEANING

enjoyment-joy pleasure

interest unanticipated element in the environment
startle-surprise overload

fear-terror anticipated pain

anger-rage thwarting of anticipated pleasure
distress-anguish prolonged pain

shame-humiliation | lack of performance

contempt-disgust | habituated pain

Faught and Colby only used six of these eight affects in their computer model. They used pain-
pleasure scale of relative desirabiity of each affect state.

The ale memory model [Schank, 1982a] [Bond, 1990h], extended by Dyer [Dyer, 1983a][Dyer, 1983b],
used:

1. Generation of affect from characteristic goal situations,

2. Initiation of action by an affect creating a goal,

Dyer’s scheme is shown in Figure 24, and the basic mechanism is shown in Figure 23(b).
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Figure 24: Dyer’s scheme for affects



We want to generalize this by using mental state instead of goal, see Figure 23(c), the mental state
will include goals, however.

Different types of affect therefore will correspond to state situations.

According to George Klein [Klein, 1976] [Bond, 1990g], affects can be grouped into positive, plea-
sure, types which a rm integrity of the self, and negative, anxiety, types which indicate threats
to integrity of the self. Different affects correspond to different mental states associated with the
positive or negative affect class.

We shall use threatening and affirming experiences to define affect signals which become part of
the description of the mental state.

threatening situation - negative affect, anxiety

affirming situation - positive affect, pleasure.

Many (mental) situations threatening integrity of the self do so by containing a con ict, between,
for example: goal and outcome, prediction and outcome, image and actual, or goall and goal2.

These are state situations. The next state and/or response is caused by the evocation of structures
by the current state, which includes the affect.

These states cause changes on two levels - behavior and adaptation. In the case of behavior,
the state, including affect, may cause structures to act which create goals, behavior, etc. This is
analogous to the ale memory model. In the case of adaptation, state situations cause adaptive
changes such as integration, defenses, etc., as described for example by George Klein.

Not all behavior proceeds from con ict it proceeds from positive and negative affects some is just
goal-directed behavior or affect-driven behavior. And not all adaptation proceeds from affect, but
from any developmental incompatibility or incompleteness.

What is not clear to us is whether memory structures directly store affect signals, which can be
evoked and become affects in the mental state, or whether what is stored never includes affect, so
that affect is always recreated from the current mental state. It doesn’t make much difference to our
model. If affect is not stored, then a memory or thought that evokes emotion does so by associative
retrieval of other state structures which recreate affect. Thus memories can have associated affect
it just isn’t stored, but is recreated each time. The distinction becomes almost semantic for us,
although clearly it is a meaningful question which could be elucidated experimentally.

It seems that we may need to explicitly store anxiety with repressed memories. Thus, there could
be simply a positive or negative measure of affect stored with the structure. Then we would need
ways of combining affects during reconstruction, from evocations of multiple structures.

That emotion words vary from one natural language to another has been well discussed by the lin-

guist and semanticist Wierzbicka [Wierzbicka, 1986]. She uses semantic descriptions of a statement
type which we find interesting, Figure 25.
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Figure 25: Wierzbicka’s semantic descriptions of emotions
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Frijda [Frijda, 1986] defines emotions by action tendencies.

d ur concept o a ect

For our model, an affect will correspond to a type of mental state, i.e., each affect type will occur
in mental states which contain certain structures which define that affect type. Such states will:

1. have certain agents, certain relationships among them, certain actions, certain expectations,
certain goals and rationale, and certain evaluations, which characterize such emotion types.

2. tend to evoke certain action tendencies, and contain certain action tendencies these are just
evoked structures.

3. tend to produce certain external output, as social actions or as communications.

4. correspond to certain communication and interaction at the physiological interfaces.

An affect then is a certain set of types of structure that can occur in the mental state. Such states
will evoke similar states, action tendencies and physiological responses.

Thus an affect is type of index or grouping of mental states with similar significance.

Affect will have a definite contribution from the auxiliary system representing physiology and mid-
and lower brain effects. These will set variables in the mental state and create action tendencies
which get integrated into the reconstruction of the mental state.

Developmentally, such states will cluster around early clusters, based on innate responses to com-
mon formative situations, see Figure 26.
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Figure 26: The development of affects
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2 otions and innate control syste s

We shall define emotions in terms of mental states which includes the state of the control systems.
The definition of emotions has been outlined by Bowlby [Bowlby, 1977]. “Many of the most intense
emotions arise during the formation, the maintenance, the disruption, and the of attachment re-
lationships. The formation of a bond is described as falling in love, maintaining a bond as loving
someone, and losing a partner as grieving over someone. Similarly, threat of loss arouses anxiety
and actual loss gives rise to sorrow whilst each of these situations is likely to arouse anger. Unchal-
lenged maintenance of a bond is experienced as joy. Because such emotions are usually a re ection
of the state of a person’s affectional bonds, the psychology and psychopathology of emotion is found
to be in large part the psychology and psychopathology of affectional bonds”.

We would like to extend this to all innate control systems, including exploration, peer relations and
sexual relations.

We have already, in the last section, indicated the place of fear, anger and depression in this

approach. They are more general and simple mechanisms which modify the responses of the specific
control systems.
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codn Iic

N peration

There seem to be a wide range of types of operation of the mind, for example:

—_

. goal-directed rational thought, diagnosis

2. creative thought and design

dreaming and fantasy

pondering significances

goal-directed action

sensory-motor control and spatial navigation
impulsive, compulsive, driven thought and action

interaction and relationship to others

© ® N e et W

uncontested states of relationship and peace

These seem to vary along the dimensions:

1. whether action is involved - motor, speech, social
2. contents, type and level of abstraction - logical thought, conscious goals, ideas, images

3. or ani ation - consciously rational and goal directed, focussed sequential, unfocussed search,
driven, affect motivated, constructive imagination

4. motivation - deliberate cogitation, deliberate imagination, externally-paced real-time, affect-
driven, free oating.

2 he distinction et een instantaneous action and adaptation

This distinction is not often made explicitly, although it is often implicit in case reporting. Colby’s
model doesn’t make the distinction - expressive action and adaptation by defense mechanisms are
performed simultaneously. We shall however, as an approximation, take there to be two separate
mechanisms, problems and solutions, which function on two different time scales.

On the one hand, we have operation without co-occuring adaptation. This determines the contents
of thought, affect, consciousness and action. We assume further that a reaction time of about
100ms to 1 second, during which the reaction and action of the organism take place.
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On the other hand, we have adaptation, by learning and by integration mechanisms, which would
take place over a longer time scale, one day, say, if we want to tie it to dreaming.

There are many provisos to this approximation. First, operation will produce information for use
in adaptation. Second, adaptation may be invoked at any time, although it is a separate process
with a longer time scale. Third, operation may make some conclusions or changes, i.e., additions
and changes to memory structures, as part of its operation.

We shall refer to operation as psychodynamics.

3 he ental state

This is the set of currently activated structures.
Some of these may be unconscious.
The current set of structures adjusts itself by competition and lateral inhibition.

Affect:

(i) set of conscious structures - possibly with stored affect

(ii) unconscious structures - contribution to affect but without accompanying situation structure
(iii) affect produced by reconstructed situation (event, percept)

We thus need separate principles for

(i) Whether a structure is evoked or not from the mental state
(ii) How the set of structures adjusts into a state

(iii) How affect is generated.

Structures include any memory structures, which are basically scenes and parts of scenes.
Evocation produces a percept which is a reconstructed scene.
And this produces

(i) the affect, and
(ii) the action

hought and ental processing

Within a relatively stable setting, structures will be evoked and a dominant structure or recon-
structed structure activated, in a cycle of thought.

This can be simply a train of thought, where each successive thought associatively evokes the next
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thought. Each thought is a reconstruction from memory and the previous state or percept.

It can also be goal-directed, in that some structures in the state are problematic, and this can evoke
structures which produce further goals and actions which try to solve these goals, etc.

Problems can be emotional, i.e., existence of an affect (including the affective situation).

We depict our idea of psychodynamics in Figure 27.
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Figure 27: Basic operation
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Evocation of structures is by association on:

1. object
2. individual
3. affect
4. theme

5. whatever

Mutual interaction of structures, which may be inhibitory or excitatory, depends on:

1. Basic incompatibilities
2. Ability to control organism, must be unambiguous, correspond to real scenes

3. A given uni ue ob ect or person can only occur once in the final integrated control struc-
ture. All the exclusion relationships, compatibility with existing knowledge, must hold in the
reconstructed control structure.

4. The structures may form the maximally compatible set consistent with current real time
needs and available attention resources.

Should one structure be able to repress another Actually, repression is a general inhibition of a
structure, not due to a specific competing structure, but to insupportable stress and con ict.

Evocations of structures have different stren ths.

The control structure is incremented, Figure 28.
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Figure 28: Incrementation of control structure
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Mental states and processing

We can now depict our ideas so far using a diagrammatic convention. We start with the mental
state, diagrammed in Figure 29.

Figure 29: Mental state
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The mental state is of course, just a set of evoked and integrated memory structures, which represent
everything. The affect is associated with certain state structures, and is just a strength, i.e., real
number, which can be positive or negative.

Then, we can describe various modes of behavior of the model,

1. goal-directed behavior, Figure 30

2. goal-tracking behavior, Figure 31

3. habit behavior, Figure 32

4. non-goal-directed thought, Figure 33

5. affect-driven though, Figure 34

6. instincts and their satisfaction, Figure 35

7. predictions generated and used in behavior, Figure 36
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Figure 30: Mental states in goal-directed behavior



Figure 31: Mental states in goal-tracking behavior
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Figure 32: Mental states in habit behavior
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Figure 33: Mental states in non-goal-directed thought
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Figure 34: Mental states in affect-driven thought
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Figure 35: Mental states in instincts and their satisfaction
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Figure 36: Mental states in prediction generation and use
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redictions and rationales

There are structures for predictions which are also evoked.

There are structures for rationale, i.e., imputed goals of the persons in the environment, etc.

nterrupti ility

A further, very commonplace but little remarked (but see [Simon, 1969]), property of the mind is
its ability to be interrupted, to shift context, operate in a new context, and then shift back and
continue in the original context.

Thus, it seems able to hold several activations at the same time. It seems as argued before that
an activation simply becomes a memory structure, so maybe we can argue that an activation is
simply of memory structures in place, i.e., they are not “loaded”, “copied”, etc., but simply selected
and activated where they are. Two activations cannot be easily integrated without creating a new
unitary combined activation.

It also seems activations will interfere if too semantically close together. Also, there are resource
overload phenomena in how active and how many can be kept going at once, i.e., such that they
can be returned to quickly.

It seems that activations can be suspended indefinitely and then revoked sometimes with little
degradation or forgetting.

rea or and antasy
1 ondensation

We can understand this as a set of reconstructions which are integrated into the dream thoughts
and then censored to produce the dream. We illustrate using the example “Hat” dream discussed
in section 2, see Figure 37.
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Figure 37: Hat dream
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oreground and ac ground processing

ore round thinkin If a structure is evoked and incorporated into the reconstruction, then its
activity is controlled by the self. It basically has work to do and will be constrained and interacted
with by other structures in the reconstruction, as part of processing.

ack round thinkin There can be unconscious processing of structures at some level which
are evoked but not incorporated into the reconstruction.

These can proceed freely, subject to resources, since they are not required to interact within the
reconstruction.

Dreamin This would occur naturally as residual activity, when
(1) no perceptual input
(2) no motor output.

1 agination perception and reality

We may have a percept, but can then develop imagining states as part of thinking and planning.

Ima inin states:

1. are not as fully (or vividly) represented as perceptual mental states.
2. can contain a representation of the self

3. this may differ from the current representation of the self, e.g., imagine self doing some action,
like sky-diving.

4. can coexist with perceptual mental states

5. usually cannot pay attention to more than one mental state, or perhaps a certain amount of
the reconstruction

6. in some sense there is only one active mental state, hence when imagining, the perceptual
mental state is momentarily inactive, but can be returned to. This is also true of other real
scenes imagine leaving the dinner table and taking a phone call, one can return to the previous
mental state without any large effort of reconstruction. Alternatively, one can abandon it and
leave by a side door. It can still be recalled later. It will have degraded somewhat. If one
has a long phone call we have the “where were we ” phenomenon. The current mental state
is that mental state currently being attended to.

7. it can include parts of other states
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8. imagining states do not have to satisfy such stringent integrity properties as perceptual states.

9. an arbitrary number of states can be remembered and returned to as required, see Figure 38.
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Figure 38: Mental state sequencdith perceptual state returned to



101 ealit

There is, or should be, a clear distinction between an imagining state and a perceptual state. we
can call the latter a reality state. If there is no distinction, we have a hallucination.

However, there are varying degrees of reality check-out giving delusional states. For example, 1
may perceive you correctly and feel you are real, however, I may also believe that you are about to
attack me, have a concealed gun, or come from the planet Zork.

Similarly, in an imagining state, you test for realizability. I may imagine moving a couch and check
it out for realizability - can I really lift it , will it fit through the door will my wife really like it
If this is not done, or if a clear violation occurs, this is a fantasy.

10 2 Perceptual control

The reconstruction is updated in real-time by the perceptual processes. The derivation of conse-
quences of changes proceeds more slowly

(i) predictions

(ii) causal explanations

(iii) inferred goals and motivations.

.11  ntegrity

Reconstruction creates a mental state which satisfies integrity and well-formedness conditions. This
presumable includes minimizing con ict and anxiety. It also includes the integrity of the those
structures in the mental state which represent the self.
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nd ot r

.1 dentity and the sel

We need to represent the self. The self as subject (or agent) and the self as object (or acted upon).
Goffman also has self as role, but we use McCall and Simmons’ notion of self as character, i.e.,
including representations of the responses of others.

Most AT discussions simply use an atomic symbol “self” and use this in assertions. This is a simple
way of dealing with self as object.

Psychology of self esteem, self description, etc., also deals with self as object and describes this by
sets of features which characterize the self as perceived by itself. This type of description does not
connect with the dynamics of the mind.

Psychoanalysis is concerned with self as subject, as well as object. It seems to us that the self as
object is a somewhat rationalized and sanitized derivative of the self as subject.

To the extent that a person identifies with some property or tendency, they incorporate this into
their identity. This identification can be unrationalized. Those things that are identified with are
subject to different treatment than other things. Of course, one can identify with a belief about
something else. Introjection and other forms of internalization move an internal construct into the
identity of the subject.

11 The social self

Baldwin97, the self is a bipolar self with oneself as one pole and the other person or “alter” at the
other pole. “My sense of myself grows by imitation of you and my sense of yourself grows in terms
of my sense of myself. Both ego and alter are thus essentially social, each is a socius and each is
an imitative creation”.

Cooley02 the “looking glass self”. What become self is what we imagine others think of us, of our
appearance, aims, deeds, character, and so on.

Three components:

1. imagination of our appearance to the other person

2. imagination of that person’s judgement of our appearance
3. a self feeling, such as pride or mortification.

Mead25 elaborates. Anselm Straussb59 “Mirrors and masks”.

Bannister and Agnew77. Lewis and Brooks-Gunn 79b.
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12 ocial interaction

McCall and Simmons [McCall and Simmons, 1978] develop the role identity model. They then go
on to develop a model of social interaction, depicted in Figure 39.

Figure 39: McCall and Simmons’s picture of social interaction
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This consists of four processes performed by each participant.

1. Imputation of role to alter, i.e., recognizing the other person and characterizing them from a
small set of possible social role types.

2. Improvisation of a role for self, i.e., constructing a role for oneself, given one’s current cir-
cumstances, goals and the imputed role of the other.

3. Presentation of self, i.e., control of expressive behavior so as to in uence the other’s perception
of one’s self.

4. Altercasting, i.e., control of expressive behavior to express an image of whom we take the
alter to be.

The execution of social tasks by interaction is sometimes preceded by a negotiation of social iden-
tities by the participants.

1 E perimental findin s

[Harter, 1982]

2 he representation o the sel

The self is a memory structure.
Belonging to the self is a strongly integrating in uence.

A scene has a self in it, and includes self-as-agent, which is the set of structures concerned with
“what I can do here”, and the self-as-object, the set of structures concerned with “what can be
done to me” and the self-as-character, the set of structures concerned with “what others think of
me”, see Figure 40.
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Figure 40: Mental state including self
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Section 11 discusses the formation of the self, Figure 41.

Figure 41: Formation of the self
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Structures become part of the self by being used in self-initiated action.

The self is thus the set of memory structures involving the self. One could use a weight, representing
a degree of involvement of that structure in the self, i.e., the degree to which I identify with that
structure.

At any particular time, a certain set of self structures is activated and forms part of the mental
state.

21 epresentation of others
A is a person

1. has a description of state of the person

(a) standing, certain configuration - physical
(b) wearing certain clothes - visual appearance

(c) is angry - affective state
2. description of expectations

(a) what they are likely to do next - predictions
(b) what their goals and motivations are - rationale

(c) potential actions, unlikely at the moment

Figure 42.
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Figure 42: Representation of others
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2 2 The self as locus of control

2 Mental states with instincts and self

We can now revise our depiction of mental states with instincts and their satisfaction, now including
with the self, Figure 43.
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Figure 43: Mental state involving iné¥nctual satisfaction, including the self



3 he integrity o the sel

1 Testin for inte rit of the self

1. This is a continuous activity
2. Tt is probably highly distributed, Figure 44(a).

3. We only need check the integrity of activated structures, Figure 44(b), at the time of their
activation.

4. We could use a mechanism that itself is distributed, Figure 44(c).

5. Integration is probably only partial, in the sense of
(a) tolerance for some lack of integrity
(b) only tested if structures are simultaneously activated, hence two structures can be incom-
patible provided they occur always in separate mental states at different times.
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Allport uses criteria of coherence, unity and purposiveness.

roup a liation

1 epresentation of roup a liation

A group of people is a structure, a roup structure, separate and in addition to the structures
for each person in the group, Figure 45. There may also be structures for the typical member to
represent people about whom nothing is known except for their membership in the group.

An explicit group might be “the basketball club”. A group may have a group structure, and there
may be roup roles.

Some groups are really classes of people, like “teenagers”.

The affiliation of the self to a group may have structures for typical member instantiated for the
self. If identifying with a group role, then these structures would also be instantiated and part of
the self.

Figure 45: Representation of group affiliation
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2 Inte rit and a liation

We depict in Figure 46(a), (b) and (c), the fact that the self is to be a set of memory structures
which is integrated has two aspects, (i) the self has some sense of autonomy, and (ii) the self has
some sense of affiliation with a group, community, or society.
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Figure 46: Mental state involving integrity, autonomy and affiliation



Multiple personalities

One example, communicated to the author by Robert Stoller, is of a woman with three separate
selves.

1. Self number one was a serious person with depressive tendencies.

2. Self number two was vivacious carefree person.

3. Self number three had no name but was evil and bent on destruction.

Self three knew about the other two. Self one knew about self two only, but self two only knew
about herself.

This suggests that repressed structures can form into selves.

We can define a self as an inte rated set of structures which is sufficiently complete to be able to
control the person, and also sufficiently strong to maintain repression of other selves for substantial
periods of time.
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io o n uro io o nd n uroc 1tr

We need to deal with physiology for several reasons. First, the interface to the external world is
implemented by the body and we need to represent it. Second, the physiology of a person can
have a complex systemic behavior. Thirdly, there are many effects within the brain which are
physiological, so we shall need to represent them. This is particularly true of innate in uences, for
example.

1 he ody and its control

We need to represent the physiology of the body, in simple and abstract terms. The body is
controlled by the brain via two main systems, the peripheral nervous system and the endocrine
system. The peripheral nervous system has is divided into the sensorimotor system, and the
autonomic system.

Kiely [Kiely, 1974] defines two systems:

(i) the er otropic system which integrates functions that prepare the individual for positive action
(ii) the tropotropic system which promotes withdrawal and conservation of energy. These correspond
to the sympathetic and parasympathetic nervous systems. They are controlled by subcortical
structures such as the limbic system, hypothalamus, and reticular formation, which interface also
to the somatic and visceral systems and to the the psychic systems, i.e., neocortex.

According to them: ”each person appears to have his or her own specific response pattern [to
physiological stress] which may be genetically determined in part” [III et al., 1978] p. 178.

We think of our model as basically representing the neocortex, however it could probably be used
to represent the entire central nervous system. If the neocortex only, then we need a representation
of the mid and lower brain with an interface to the neocortex.

Representations of the main interfaces are

(i) variables such as hunger, arousal level, etc.

(ii) action tendencies

state  action change of variables

e.g. hunger look for food set hunger level energy level.

(iii) elaboration of actions determined by the main model, i.e., if an action is determined by our
model, then it still has to be implemented by the lower brain and body, and will depend upon the
state and mechanisms of these.

(iv) input data from the environment may be transformed by the body and the lower brain, and
will depend upon the state and mechanisms of these.

Hence represent these systems with a separate model of

body physiology and chemistry
lower brain physiology and chemistry
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and have interface to main model. Figure 47 diagrams various possible relations between this
auxiliary model and the main model.
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Figure 47: Relations between auxiliary model and main model
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Inn t contro t

What is innate

Maclean [MacLean, 1977] has argued for the existence of phylogenetically determined patterns,
including accompanying emotions, which are dependent on midbrain:

1. maternal attachment
2. courting and erotic behavior
3. dominance and submission

4. territorial defense

However it also now seems clear that much innate mechanism is also implemented cortically.

.1 ttach ent

Perhaps the clearest innate pattern is attachment [Bowlby, 1982]. In this, the infant has an inherited
tendency to seek the presence of a caretaker which cares for it. Further, the attachment object, i.e.,
its representation of the caretaker is formed by interaction with the caretaker and becomes quite
differentiated and specific. This is called a “working model” in the attachment literature. The
state of proximity to the caretaker is a state that the child seeks, is distressed if it cannot achieve
it, and is satisfied when it does achieve it.

.2 nnate roles or relationships

For us, a relationship is a set of scenes and other memory structures, i.e., as depicted in Figure 48,
a frame with agents, objects, dynamics, control strategies, etc.
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Figure 48: Innate relationships
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An innate relationship is such a structure. It can become actuali ed from a percept. It then
participates in the action and learning of the system, Figure 49.
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Figure 49: Innate relationships and their actualization
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Such things are often part of the self. Innate relationships may:

1. be triggered by certain later (i.e., post-natal) events, e.g., developmental changes, hormonal
changes.

2. may deal with rarely occurring events and not occur for some time into development.

3. may have their own time development, stages of life etc.

Innate relationships include:

1. usual re exes

2. attachment to caretaker

3. sexual attraction and relation to person of opposite sex
4. gender identity role, need both male and female roles
5. recognizing oneself

6. recognizing another person

.3 ctuali ation o innate structures

We can represent innate relations and their actualization using our memory structures. Figure
49(b) depicts actualization. An innate structure is based on features of objects and actions. When
activated by an actually occurring scene, a new structure is created from the innate one by adding
additional material to make a more complete structure.

enerali ing attach ent

We will postulate that other innate systems such as (i) mating behavior - the finding of a suitable
mate and the establishment of sexual behavior, (ii) exploration - searching for novel information
(iii) peer interaction - identifying peers and play interaction. There may also be (iv) dominance
- the recognition of dominance relations and the behaviors of dominance and submission, and (v)
territory - the recognition of territorial possession and behaviors of defending it. We shall postulate
that these innate tendencies may be described by mechanisms analogous to those of attachment.
That is, there are innate gestalts which are actualized by interaction with the specific environment
in which the child finds itself.

A further generalization may be made to the idea of innate roles. These would be, in all children,
gestalts giving primitive representations for male and female role systems.
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Whether there are innate gestalts for the self of the child is not clear, but they may be necessary
to account for inherited traits.

or ation o gender identity

If we accept these postulated innate systems we may be able to represent the formation of gender
identity. Gender identity [Stoller, 1985] is thought to develop by several concurrent and sequential
mechanisms. There are innate genetic tendencies, critical period bindings and adaptational learn-
ing. These can be modified by trauma, con ict, repression, etc. We can imagine gender identity
being formed by

(i) the actualization of two types of innate structure for male and female roles.

(ii) identification with one of these structures, giving gender identity, Figure 50.

(iii) actualization of innate mating gestalt, giving sexual preference.
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nnate indi idual di erences in a ility and te pera ent

Cattell identifies the three modalities of behavior traits:

. dynamic traits or interests, including basic drives plus acquired interests such as attitudes,

sentiments, etc.

. abilities, shown by how well the person makes his way to the accepted grades.

. temperament - those traits unaffected by incentive or complexity - like high strungness, speed,

energy and emotional reactivity.

Temperament was developed by Thomas, Chess and Birch [Thomas et al., 1968]. They used nine
categories with a three point scale for each, some, marked NS here, were found to not have a
statistically significant correlation with behavior disturbance :

© o0 N O Ot ke w N

Activity level - i.e., of motor functioning.
Rhythmicity - of biological functions. [NS]
Approach or withdrawal - initial reaction to any new stimulus. [NS]
Adaptability - how early initial reponse can be modified. [NS]
Intensity of reaction - energy of responses, independence of direction.
Threshold of responsiveness - level of stimulation to evoke discernable response.
uality of mood - pleasant, friendly, joyful vs. unpleasant, unfriendly, crying.
Distractibility - effectiveness of extraneous stimuli in interfering with ongoing behavior. [NS]

Attention span and persistence - attention span  length of time of activity, persistence
maintenance of activity in spite of obstacles to its continuance.

ear

The fear response is also probably a separate mechanism with its own inputs and outputs. It seems
that there is an innate tendency to fear situations which are potentially dangerous. This has mainly
two sources, the absence of the caretaker and the presence of predators.

nger

It seems that frustration of any control mechanism can lead to a general increase in tension. This
internal change results in modification of the behaviors resulting from the state of the control
systems to be more energetic and narrow in scope.
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epression

The chronic failure of a control system to achieve its goals may evoke in the system a general
depression response, which may cause it to become quiescent and to at least survive for now.
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1 n iron nt

1 .1 Spatial en iron ent

We can imagine an everyday environment of a house and yard, Figure 51. As regards other places
referred to but not always directly experienced, we imagine a structure, Figure 52.

Figure 51: Depiction of the spatial environment
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Figure 52: Overall structure of space
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1.2 gents actions and physical o ects

The actual world is the end result of simultaneous actions of all agents, plus physical processes.

1021 Actions

Actions: walk, stand, run, sit, hold, throw.
Activities: get up, go to bed, eat meal, prepare meal.
10 2 2 Individuals

mother, father, brother, sister, dog, neighbor, friend, mailman, relative.

10 2 Ph sical ob ects

furniture, food, yard - tree, grass, etc., street - car, etc., toys.

1.3 epresenting other people in the si ulation

Figure 53. We should presumably use a similar mental model, but with less development, to limit
complexity. So the other will have the same mechanisms and a set of memory structures describing
their personality. This will be different from the memory structures which the subject has for
representing that person. The latter form the subject’s concept of that other person. The former
represent the true person in the simulation.
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Figure 53: Representing other people in the simulation
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1. igher le el eha ioral descriptions

We will develop higher level descriptions, which will represent family organization and interaction
patterns, social conventions such as child rearing habits, cultural conventions, and so on.

For example, one might describe a cultural trait at one level and elaborate it into individual
behaviors at another more detailed level. One might describe family dynamics and group self-
image and then use this to derive individual behaviors and social interactions.

1 . Situations and ti e de elop ent

A situation is

1. a set of people and things involved in an activity
2. they act upon and react to each other
3. they act upon and react to the subject

4. the actions are conditional upon each other, in particular, actions toward the subject depend
upon the behavior of the subject.

This is a configuration or frame which is active and conditional.
We shall represent the environment of the child as a time sequence of formative situations.

The time scale can be very aggregated, the effect of repeated similar situations being represented
by greater modification effect. Thus, we could use even six month intervals, see Figure 54(a). In
a given situation, there is more than one way or a continuous range, and there is motivation to
improve. Referring to Figure 54(b), if S2 has also a traumatizing experience T, this will change the
behavior of the child. Situation S3 will respond differently to this child and so on.
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Figure 54: Situations and time development



In general, there is a very wide range of different alternative behaviors possible, and the environment
can react to each differently, see Figure 54(c).

Behavior is different because
(a) situation is different as it reacts to different behavior
(b) situation is perceived differently

(c) response to perceived situation different to avoid T. For example, phobic response, see Figure
54(d).

1. Model scenes

From these cases, we need to extract model cases to formulate, for use by the model. We currently
imagine this to be a small sequence of model scenes. A model scene is a recurrent type of event,
which is thought to cause the patient’s symptoms. There will typically be less than ten of these
for a case. Their sequence may be important sometimes, also they can co-occur, if they recurred
during the same interval, see Figure 55.

Figure 55: Sequential and co-occurring model scenes

124



The term model scene comes from Lichtenberg [Lichtenberg, 1989]. Other similar notions are
Tomkins nuclear scenes [Tomkins, 1978] and Schank and Abelson’s scenes and scripts [Schank and Abelson, 1977]
[Schank, 1982a).

1. ra ectories

Tra ectories in behavior If a behavior depends on goals and termination by others, for example,
accept external goal but never satisfied by external criterion, see case of anorexia nervosa in Leon
[Leon, 1977] p. 145. This is depicted in Figure 56(a).
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Tra ectories in a ect and behavior The collapse of self esteem which is a central dynamic
in Colby’s model of paranoia is a trajectory, Figure 56(b). The loss of self esteem leads to greater
interpretation of threat which leads to hostile response which leads to greater loss of self esteem.

Tra ectories in the spatial environment If the subject has a lot of freedom and control,
then an avoidance strategy (to avoid for example the effects of a repressed structure) can follow
a trajectory in the external environment. See Leon [Leon, 1977] p. 129 a patient with a “life of
compulsive rituals”. This is depicted in Figure 56(c).

1. athogenic odes o eha ior control

Two types of effect:
1. learning of structures and their reinforcement
2. imitation of parents’ behavior.

Searsetal57, Glidwell61, Becker64.

10 1 Punitive methods

Method: parents punish unless do thing parents want.

1. Learn instrumental behavior to avoid punishment, also learn punitive role or plan.

2. Or, fail to adapt properly and develop pervasive anticipatory anxiety about personal relation-
ships. This leads to discouragement and hopelessness, and to social avoidance.

3. Or, fail to adapt properly and develop hostile and rebellious behavior.

10 2 ontin ent reward methods

Method: parents reward after acceptable behavior has been carried out.
Successful adaptation leads to socially pleasant child, which itself uses rewarding strategies.

Not completely successful adaptation leads to insatiable and indiscriminate need for social approval.

10 Inconsistent methods

Method: marked inconsistency in standards and expectations. Unpredictability in rewards and
punishments

Hence difficult to devise non-con ictual strategies.

Can get immobility - i.e., become immobile and non-committal

Or, ambivalence - i.e., vacillation from one action or feeling to another.
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These can be very persistent tendencies due to the random reinforcement regime.

10 Protective methods

Method: restriction of experience and autonomous behavior.
Growth of competency forestalled
Feeling of inferiority and frailty based on observation of actual inadequacies.

10 Indul ent methods

Method: overly permissive, lax and undisciplined parents.
Provides model of irresponsibility
No selective rewards, free rein to explore and assert every whim

Leads to inconsiderate and tyrannical personality. Used to getting own way, become exploitative,

demanding, uncooperative and antisocially aggressive.

We could also model family dynamics, beliefs and styles of communication. Bateson double-bind
“damned if you do and damned if you don’t”. Messages are vague, erratic and incidental. Convey
equivocal and contradictory meanings. The family as primary socialization system for inculcating

beliefs and behaviors.
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11 o nt

There will be several types of developmental effect that we need to represent:

NSOt W

Structure creation for scenes, from the mental state
Generalization and concept formation from scenes
Imitation from substitution of agents in reconstruction
Planning of coping strategies

Planning of defense mechanisms

Development of the self and identity

Development of preferences and motivation.

11.1 daptation

These are principles by which:

1. new scene memory structures are formed
2. generalizations are formed
3. weights for uncertainty and intensity are adjusted

4. associations are adjusted

Generalization to derive a structure from a set of scenes is depicted in Figure 57(a).
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Figure 57: Generalization from scenes
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McGuire’s principle [McGuire, 1968] is that motivation and dynamics of belief are not due to
the minimization of inconsistency, but rather the maximization of consistency through maximal
interconnectedness of the belief system. A new belief is checked to see if it is related to other
existing beliefs, it is brought into congruence with them. The system tries to tie in with as many
cognitions as possible, and maximizes internal coherence.

11.2 egression

The first and major structural phenomenon to be dealt with is re ression. The mind can and
indeed may be forced to change its mode of operation to that of an earlier time. This time can be
arbitrarily earlier, apparently.

It seems that regression is not a direct returning to a previous consciousness, but more abstracted.
It is a returning to previous ideas and methods. The later ideas and methods are not forgotten or
abandoned but can be returned to.

Regression is observed clinically and in everyday life.

There is also the regression or fixation theory of neurosis, which associates each type of neurosis
with some point on a developmental time scale.

The phenomenon of regression means that our model will have to retain all old versions and be
able to return to them. It also raises important questions:

1. do old versions participate in operation, are they activated, do they in uence operation, or
does the current version shut out the old one completely

2. do we have to organize all adaptation to be non-destructive, and to always add on new ideas
“on top of” old ones, instead of changing an idea

11.3 cti e re ersal

A stored scene can be rehearsed and re-enacted in reverse, see Figure 58. This creates a new
structure which is part of the self.
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Figure 58: Active reversal



11. epression

If experience is traumatic, has great stress, anxiety, etc., then current scene  repressed structure.

Repressed structures are evoked from mental states including their affects. Their action tendencies
get integrated into the overall integrated action tendency.

It seems that repressed structures press for expression, i.e., they spontaneously activate also.

11. athological personalities

We will try to represent pathological personalities by sets of structures.

uestions:

1. Can we obtain such a representation
2. Is it stable in the environment of the subject

3. Can such a state be reached by development, and is this in agreement with the known etiology
of the pathological personality

4. Does our representation of the personality satisfy the evaluation criteria.

11. he de elop ent o the sel
11 1 Ps choanal tic ideas

Margaret Mahler and coworkers [Mahler et al., 1975] from their observations defined phases of
development of the self, see Appendix D, which uses the concetp of separation-individuation.

W. Ronald Fairbairn’s endopsychic ob ects are universal unconscious images, which mature by
satisfyin experiences with real world counterparts. Deprivation of these instinctively sought rela-
tionships results in loss of social capacity or aversion to social contacts. Fairbairn introduced his
own new theory of object relations [Fairbairn, 1952], which is summarized in Appendix C, from
[Fairbairn, 1963b]. Figure 59 diagrams the phases in Fairbairn’s scheme.
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. infantile dependence child-mother
. schizoid position, split into three parts

¢ libidinal ego - relationship to accepted objects
e central ego

e anti-libidinal ego - relationship to rejected objects

technique | accepted object | rejected object
obsessional | in in
. quasi-independence | hysterical | in out
phobic out out
paranoid in out

. mature dependence

Figure 59: The phases of Fairbairn’s development cheme
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11 2 E perimental findin s

Harter Figure 60.

Figure 60: Harter’s summary of different developmental phenomenologies
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Louis Sander Figure 61.
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Figure 61: Sander’s sequence of the development of the self
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Rene Spitz [Spitz, 1965] infants reared by totally rejecting mothers became semcomatose.

11. Se ual de elop ent

This includes the development of sexual preference as well as the development of gender identity.

11 1 e ual preference

Homosexuality has been studied intensively in recent years, both retrospectively by Bieber and
associates [Bieber, 1979] and longitudinally by Green [Green, 1987]. The main findings are that
male homosexuality is linked to two factors which must occur together:

1. The male child is actively rejected by his father.

2. The child has an enmeshed relationship with his mother.

In other words, neither parent is there for the child in its attempt to form an identity, and further
they prevent him from relating to others who could provide the necessary relationship experience.

11 2 ender identit

This has been much researched by Stoller, Green and others, which has resulted in a complete
revolution in thinking about how gender identity is formed, see Figure 62. Consequences for
feminism have been elaborated by Chodorow [Chodorow, 1989].
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Figure 62: The development of gender identity
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1 ri nt ri ¢ tion

The system must be tested against real data. Such data could have been first neutrally processed
into a simplified form.

We must also support our theoretical and system modeling design decisions by reference to clinical
and other data.

We want to find a set of model scenes that account for a range of testable phenomena, and we want
to find a set of evaluation criteria by which the simulated personality phenomena can be detected
and evaluated in our theoretical model. The model scenes will have to be transformed into formal
descriptions, i.e., exact specifications of scenes that can be modeled in the computer. Similarly,
the evaluations should ideally be represented by formalized processes that can be modeled in the
computer.

12.1 ase histories

For these reasons, we need to create or assemble a collection of clinical case histories. These will
be gathered from the published literature. In addition, there are a re ated clinical findin s. For
example, that war trauma produces certain conditions, or that childhood trauma can produce
hysterical symptoms, can be stated generally without giving specific instances of cases.

Case histories will no doubt be in an erratic variety of forms. Hopefully, there will be:

1. a plain uninterrupted account of the case, which should be in a well defined clinical language,
ideally Schafer-like.

(a) state of patient on presentation
(b) reconstructed prior history

(c) states in progress of therapy

2. some interpretations, in terms of metapsychological theory.

12.2 aluation o the odel

The evaluation of the model could be in more than one form but still requires one or more evaluation
scenes. The behavior in a scene could be

1. an output trace of the activity of the system in a Schafer-like language
2. verbalization by the model as a patient

3. behavioral choices made by the model, actions - their form and sequence.
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12.3 lasses o pheno ena

1. Everyday psychological phenomena.
2. Adaptation effects

(a) Millon’s personality types and coping strategies
(b) Rado/Freud child-parent power struggle

3. Identification effects
(a) Oedipal identification
4. Repression effects

(a) obsessive-compulsive personality - phobias

(b) paranoid personality
5. Self effects

(a) self formation - individuation

(b) Fairbairn’s introjection/projection development

(c) gender identity
)

(d) multiple selves
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1 u r nd conc u ion

13.1 Su ary

We made an exegesis of psychoanalytic theory and constructed an information-processing interpre-
tation of the main concepts of psychoanalysis. For each concept, we discussed the description of
data involved, the processes in operation on the data and the representation of the processes d as
knowledge-based inferences.

We brie y survetyd the phenomena to be explained by any psychoanalytic theory, and we reviewed
the theoretical approaches that have been proposed.

We explained the methodology of modelign which used predicate logic statements to represent all
entities and activities in the model. We explained how such a modeling representation can be
brought into correspondence with other methods of computer modeling such as the use of data
structures and processes, and eventually how it could be mapped into a neural net representation
which is analogous to the cortical structure of the brain.

We derived our model by an exegesis from research on psychoanalysis and other areas of psychology.

The main principles of our model are:

1. Affect is modeled as positive (pleasure, integrity affirming) or negative (anxiety, integrity
threatening), with an associated characterizing mental state structure.

2. The main representations of knwoeldge and action are logical expressions, which we call
structures, for individuals, action and perception rules and so on. These would have certainty
and intensity evaluations and also affect investment.

3. Logical expressions are held as memory structures, which include structures at different levels
of abstraction. The basic structure represents an event (or scene).

4. The isntantaneous psychodynamics is based ont he evocation ofs tructures from a current
mental state to reconstuct the subsequent mental state.

5. Structures are organized into selves, which are integrated and complete control systems, which
can survive during adaptation.

6. The basic developmental principle is that of integration of new experiences into existing
structures. There are three mechanisms:

(a) adaptation by structure creation, modificatin and reinforcement
(b) active reversal and identification

(c) repression and dissociation

7. The environment is basically social, the main determining events being personal interactions.
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8. There can be innate memory structures, which can be actualized by experiences.

9. Pathologies are derived from maladaptation to environmental sitations. Regressions and
fixations whould follow naturally from simple accretion of knowledge and the competitive
nature of struture evocation.

This mode would be implementable on a computer an would simulate the personality and behav-
ior of a child and its environment. The environment would include representations of the social
situation and the activities and behavior of other humans in it. It could be used to model simple
developmental histories leading to the formation of different personalities.

We discussed the representation of developmental histories as sequences of formative situations
called model scenes, and we discussed data and phenomena that could be used to test the model.

13.2 utline description

The memory system consists of a network of features, which represent different types of entity:
whole scenes

visual features of scenes

individuals in scenes

actions

goals

plans and sequences

themes including relationships

state situations affects

Each feature or structure type has a few processes:

It extracts a description from the current mental state which describes what is in that state from
the point of view of this feature type.

This evokes a set of matching structures

The set of evoked structures from all the different features, of different types and at different levels
of abstraction, is then integrated into a new mental state by a process of reconstruction. This
builds a consistent mental state including a percept of the world and of the self. The structures
not directly used in this percept are nontheless active and are part of the mental state and take
part in the dynamics of the system. They are “unconscious”.

The mental state includes:

perceptual representation of the current scene
including what actions are currently occurring
representation of the self

the current external action of the system
predictions
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causes, goals, rationalizations of the scene
affects.

Each feature type also has processes which do adaptation and learning. Features update themselves
by adjusting weights, by recruiting new members and by forming generalizations which are new
features representing generalized features.

Affect is represented by certain structures in the mental state and hence correspond to certain
affect features. They are affects because their effect upon the behavior corresponds to what affects
do. Thus they evoke structures which cause corresponding behavior.

13.3 onclusions

We have developed a scientific model of psychoanalysis which is well-defined and falsifiable. We
have also developed a modeling approach based on logic representation and on computer simulation.

1 1 E planations of phenomena

Ever da ps cholo Affect arious typesof mental activity - goal-directed and goal-maintaining,
affect-driven, routinized, perceptual control Imagining Planning Interruptibility Regres-
sion Event memory Learning and adaptation.

Adaptation Imitation Adaptive planning - “solution”, “reactive”, “failure” Active reversal Cop-
ing strategies.

Dissociation In uence of repressed structures Pressure for expression Introjection Projection.
Innate e ects Representation of innate structures Actualization of innate structures.

The self Representation of the self Formation of the self Gender identity.

1 2 Theoretical contribution

1. Scientific precise well-defined approach
2. Logical modeling methodology

3. Unified representational scheme for affect, scenes, goals, individuals, innate structures, self
and social environment. This is extended from the ale AI school’s ideas and modified for
the purposes of psychodynamic modeling.

4. Theoretical constructs
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13.

o Memory structures represent all levels and types of mental representation, including
most control phenomena, and including images and fantasy.

e A central reconstruction mechanism

e A ect representation

e Adaptation mechanisms

o (enerali ation, which forms new structure types
e Repression of structures

e The self

e The environment, including other people.

hat is needed ne t

1. Define everything in complete detail, so it can be implemented as a computer simulation
2. What exactly are the (models of) the basic processes:

(
(

a) Action, i.e., control structure  external action

b) Reconstruction, i.e. evoked structures  control structure and affect
(c) Generalization, i.e., control structure ~ new memory structure
)

(d) Planning, i.e., find plan which improves affect
3. Explicit form for different structures:

e events

e individuals
e goals

o affects

e predictions

e images

4. Explicit form for the control structure.
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on or oncoin trt 1

o

1 oping strategies

Millon - three classes of experiences conducive to pathological development:
1. the extent to which basic needs are frustrated

2. the con icts to which the child is exposed

3. the attitudes and settings in which experiences are learned.

Examples of maladaptation:

1. rejection  avoidance to forestall anticipated rejection  withdrawal  inability to relate
rejection

2. rejection  hostility and rage  counteraggression  further rejection.

Clinical evaluation  evaluation.

Patient’s own report.

Three levels of evoked behavior

1. mobilization

2. defensive
3. dyscontrol.

A 11 Millons scheme

Figure 63 gives information on the eight basic coping strategies involved in mild pathology.
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Figure 63: Millon’s coping strategies



ources of reinforcement

dependent satisfaction from others only
independent satisfaction from self, dissatisfaction from others
ambivalent con ict trap between punishment by others and self assertion

detached avoid or ignore self and others.

Instrumental behavior caused by
1. biological predisposition Murphy62
2. competence learning White60

3. conditions of training Lefcourt66

active alertness, vigilance, persistence, ambitiousness, goal-directed behavior. Many strategies are
developed.

passive inertness, acquiescence, resigned. Few strategies developed.

Etiolo ies in adaptation In the next two subsections, we summarize Millon’s categories, orga-
nized in two ways

1. By experiences

2. By adaptation features

A1l12 opin strate ies or ani ed b e periences

Punitive methods (punitive parent)

successful adaptation learn instrumental behavior to avoid punishment (planning) learn
punitive role model (imitation and identification)

fail and adapt b avoidance pervasive anticipatory anxiety in personal relationships (learn-
ing) discouragement, hopelessness, social avoidance (learning)

fail and adapt b defiance hostile and rebellious behavior (planning)
ontin ent reward methods (manipulative instrumental parent)

successful adaptation learn instrumental behavior. learn rewarding role model

partial adaptation undue need for social approval, insatiable, indiscriminate.

Get sets of plans which are not fully integrated.
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Inconsistent methods immobilit and noncommital behavior partial integration of incon-
sistent plans

vacillation from one action or feelin to another non-integration of inconsistent plans.
Protective methods (over-protective parent) May get any or all of the following:

lack of learnin

lack of development of autonom

lack of verification of autonom Some verification of inadequacy, i.e., only plans concern
one’s own inadequacy and not adequacy.

Indul ent methods (indulgent parent)

variet of plans developed with self as too powerful and not enough of others. This leads,
by further planning and elaboration, to exploitative behavior, demanding behavior, un-
cooperative behavior, antisocial aggression.

Al opin strate ies or ani ed b adaptation feature

passive 1. imitation
2. punishment
3. lack of reward

4. lack of means and information

active 1. imitation

2. reward

dependence 1. reward for actions for others
2. competitive failure of own actions

3. no reward for own actions

independence 1. reward for own actions

2. punishment for actions for others
ambivalence Both 3. and 4.

detached 1. punishment for actions of others

2. punishment for actions of self
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nition o i nt d n c ni

Narcissistic defenses

Delusional pro ection Delusions about external reality, usually of persecutory type. Assigns
responsibility for unpleasant feelings elsewhere.

Includes:

(i) perception of one’s own feelings in another person and acting on this perception ( orid
paranoid delusions)

(ii) perception of other people or their feelings as inside oneself (e.g., “the devil is devouring
my heart”)

Denial ps chotic Denial of external reality [Sperling, 1958] [Freud, 1936].

Includes:

(i) denial of perception of reality (e.g., “girls got penises”)

(ii) use of fantasy for other people, especially if absent (e.g., “I will make a new him in my
own mind”)

Distortion Grossly reshaping of external reality feelings replaced with their opposites wish ful-
fillment.

Includes:

(1) unrealistic megalomaniacal beliefs, hallucinations, wishfulfilling delusions, sustained delu-
sional superiority or entitlement.

(ii) persistent denial of personal responsibility for one’s own behavior.

(iii) thinking and acting on unrealistic obsessions and delusions.

(iv) merging or fusion with another person.

Immature defenses

Pro ection Attributing one’s own unacknowledged feelings to others. Eccentric and abrasive
behavior but within the letter of the law. Includes:
(1) severe prejudice
(ii) rejection of intimacy through unwarranted suspicion
(iii) marked hypervigilance to external danger
(iv) injustice collecting.

chi oid fantas denial throu h fantas Tendency to use fantasy and to indulge in autistic
retreat for the purpose of con ict resolution and gratification. Subject doesn’t believe in or
insist on acting out. However they (a) gratify unmet needs for personal relationships, and
(b) obliterate the overt expression of aggressive or sexual impulses towards others.

Includes:
(i) global avoidance of interpersonal intimacy
(ii) use of eccentricity to repel others.
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H pochondriasis Transformation of (a) reproach toward others , arising from, e.g., bereavement,
loneliness, or (b) unacceptable aggressive impulses,

into
self-reproach, then complaints of pain, somatic illness and neurasthenia.

Includes:

(i) aspects of introjection which permit traits of an ambivalently regarded person to be per-
ceived within oneself and causing plausible disease.

Hypochondriacal introjection produces dysphoria and a sense of a iction introjects are ego
alien.

Passive a ressive behavior turnin a ainst the self Aggression towards another is expressed
indirectly and ineffectively through passivity, masochism and turning against the self.

Includes:

(i) failure, procrastination and illness which affect others more than self, at least initially.
(i) silly or provocative behavior to receive attention

(iii) clowning to avoid assuming a competitive role.

Can be part of sadomasochistic relationship.

Actin out Direct expression of an unconscious wish or impulse in order to avoid being conscious
of the affect that accompanies it.

Includes:

(i) use of motor behavior, delinquent or impulsive acts, and “tempers” to avoid awareness of
feelings.

(ii) chronic use of drugs, failure, perversion, self-in icted injury to relieve anxiety and depres-
sion.

Acting out involves chronically giving in to impulses to avoid tension of postponement.

Neurotic defenses

Intellectuali ation Thinking about instinctual wishes in formal affectively bland terms and not
acting on them. This encompasses isolation, rationalization, ritual, undoing, magical thinking
and busy work.

Includes:

(i) paying undue attention to the inanimate in order to avoid expression of inner feelings
(ii) paying attention to irrelevant detail to avoid perceiving the whole.

(iii) obsessions and compulsions not acted upon.

epression Seemingly inexplicable naivete, memory lapse or failure to acknowledge input from
a selected sense organ. This forgetting is often accompanied by highly symbolic behavior.
The unconscious inhibition of impulse loses cherished goals. It prevents the expression and
perception of instincts and feelings.
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Displacement The redirection of feelings toward a relatively less cared for object than the person
or situation arousing the feelings.

Includes:

(i) facile transference and the substitution of things and strangers for emotionally important
people.

(ii) practical jokes, with with hostile intent, caricature.
(iii) Phobias, some hysterical conversion reactions, some prejudice.

eaction formation Affect or behavior that diametrically opposes an unacceptable instinctual
impulse.

Includes:

(i) overtly caring for someone else when one wishes to be cared for oneself
(ii) “hating“ someone or something one really likes

(iii) “loving” a hated rival or unpleasant duty

(iv) identification with aggressor [Freud, 1936]

(v) altruistic surrender [Freud, 1936].

Dissociation Temporary but drastic modification of one’s character or of one’s sense of personal
identity to avoid emotional distress. Neurotic denial.

Includes:

(i) fugues, most hysterical conversion reactions, sudden unwarranted sense of superiority or

devil-may-care attitudes, and short term refusal to perceive responsibility for one’s acts and
feelings.

(ii) overactivity and counterphobic behavior to blot out anxiety and distressing emotion
(iii) “safe” expression of instinctual wishes through acting on the stage
(iv) the acute use of religious joy or of pharmacological intoxication to numb unhappiness.

Mature defenses

Altruism icarious but constructive and instinctually gratifying service to others.
Includes:

(i) benign and constructive reaction formation
(ii) philanthropy
(iii) well-repaid service to others.

Humor Overt expression of feelings without personal discomfort or immobilization and without
unpleasant effect on others. Involves distraction and displacement away from the affective
issue at hand. It permits one to bear and yet focus upon what is too terrible to be borne.

uppression The conscious or semi-conscious decision to postpone paying attention to a conscious
impulse or con ict.

Includes:
(i) looking for silver linings
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(i) minimizing acknowledged discomfort,
(iii) employing a stiff upper lip
(iv) deliberately postponing but not avoiding.

Anticipation Realistic anticipation of or planning for future inner discomfort.

Includes:

(i) goal-directed but overly careful planning or worrying

(ii) premature but realistic anticipation of death, surgery or separation
(iii) conscious utilization of “insight” gained from psychotherapy.

ublimation Indirect or attenuated expression of instincts without either adverse consequences
or marked loss of pleasure.

Includes:

(i) expressive aggression through games, sports, hobbies

(ii) romantic attenuation of instinctual expression during courtship
(iii) artistic expression.
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ir irn t or o o ctr tion

[Fairbairn, 1952] [Fairbairn, 1963a:

10.

11.

12.

13.

14.

15.

16.

. An ego is present from birth.
. Libido is a function of the ego.
. There is no death instinct aggression is a reaction to frustration or deprivation.

. Since libido is a function of the ego and aggression is a reaction to frustration or deprivation,

there is no such thing as an id.

. The ego, and therefore libido, is fundamentally object-seeking.
. The earliest and original form of anxiety, as experienced by the child, is separation anxiety.

. Internalization of the object is a defensive measure origianlly adopted by the child to deal

with his original object (the mother and her breast) insofar as the object is unsatisfying.

. Internalization of the object is not juts a product of a fantasy of incorporating the object

orally, but is a distinct psychological process.

. Two aspects of the internalized object - its exciting and its frustrating aspects - are split off

from the main core of the object and repressed by the ego.

Thus, there come to be constituted two repressed internal objects, the exciting (or libidinal)
object amd the rejecting (or antilibidinal) object.

The main core of the internalized object, which is not repressed, is described as the ideal
object or ego-ideal.

Owing to the fact that the exciting (libidinal) and rejecting (antilibidinal) objects are both
cathected by the original ego, these objects carry into repression with them parts of the ego
by which they are cathected, leaving the central core of the ego (central ego) unrepressed but
acting as the agent of repression.

The resulting internal situation is one in which the original ego is split into three egos: a
central (conscious) ego attached to the exciting (libidianl) ego, and a repressed (antilibidinal)
ego attached to the rejecting (antilibidinal) object.

This internal situation represents a basic schizoid position that is more fundamental than the
depressive position described by Melanie Klein.

The antilibidinal ego, in virtue of its attachment to the rejecting (antilibidinal) object, adopts
an uncompromisingly hostile attitude to the libidinal ego and thus has the effect of powerfully
reinforcing the repression of the lbidinal ego by the central ego.

What Freud described as the superego is really a complex structure comprising the ideal
object or ego-ideal, and the antilibidinal ego, and the rejecting (or antilibidinal) object.
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17. These considerations form the basis of a theory of the personality conceived in terms of object
relations, in contrast to one conceived in terms of instincts and their vicissitudes.
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r rt r int d o) nt o t

The following descriptions are all quoted from [Mahler et al., 1975] pp.289-293 :

Normal autistic phase The first weeks of extrauterine life, during which the neonate or young
infant appears to be an almost purely biological organism, his instinctual responses to stimuli
being on a re ex or thalamic level. During this phase we can speak only of primitive unin-
tegrated ego apparatuses ntaland purely somatic defense mechanisms, consisting of over ow
and discharge reactions, the goal of which is the maintenance of homeostatic equilibrium.
The libido position is a predominantly visceral one with no discrimination between inside
and outside, animate or inanimate. Initially, because of his very high threshold for external
stimuli, the infant seems to be in a state of primitive negative hallucinatory disorientation,
in which need satisfaction belongs to his own omnipotent autistic orbit.

mbiotic There is no direct quote for this, it means the child treats the mother as if she were
part of his self, i.e., there is only one self consisting of child and mother.

eparation individuation The phase of normal development commencing around 4 to 5 months
of age, at the height of symbiosis and overlapping it. The infant shows increasing capacity
to recognize mother as a special person, to cathect and inspect the non-mother world, and
to move ever so slightly, and later quite deliberately, away from mother. It is a phase of
development that lasts from about 5 months to 2 1/2 years, and moves along two separate but
intertwining tracks: the one of separation, leading to intrapsychic awareness of separateness,
and the other of individuation, leading to the acquisition of a distinct and unique individuality.

Separation-individuation had four subphases:

Di erentiation and the development of the bod ima e Manifested from 5 to 9 months of
age. Total bodily dependence on mother begins to decrease as the maturation of locomo-
tor partial functions brings about the first tentative moving away from her. Characteristic
behaviors that make possible the demarcation of self from nonself are visual and tactile ex-
ploration of mother’s face and body pulling away from mother to scan the wider world and
look at her checking back from mother and others. Pleasure in emerging ego functions and
the outside world is expressed in close proximity to mother. At the same time, differentiation
of a primitive, but distinct, body image seems to occur.

Practicin Lasting from 9 months to about 14 months of age. During this period, the infant is
able to actively move away from mother and return to her, first by crawling and later by the
mastery of upright locomotion. It is a period in which the exploration of the environment,
animate and inanimate, and the practicing of locomotor skills are highly invested with libidinal
energy.

approchement Lasting from 14 months or 15 months to about 24 months of age and even
beyond. It is characterized by a rediscovery of mother, now a separate individual, and a
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returning to her after the obligatory forays of the practicing period. The toddler loves to
share his experiences and possessions with mother, who is now more clearly perceived as
separate and outside. The narcissistic in ation of the practicing subphase is slowly replaced
by a growing realization of separateness and, with it, vulnerability. Adverse reactions to brief
separations are common, and mother can no loner be easily substituted for, even by familiar
adults. It often culminates in a more or less transient rapprochement crisis which is of great
developmental significance.

onsolidation of individualit and the be innin s of emotional ob ect constanc Begins
toward the end of the second year and is open-ended. During this period, a degree of object
constancy is achieved, and the separation of self and object representations is sufficiently
established. Mother is clearly perceived as a separate person in the outside world, and at the
same time has an existence in the internal representational world of the child.

Three variables of particular importance in shaping, promoting and hindering the individual child’s
adaptability, drive and ego development and the beginning structuralization of his/her superego
are:

(i) the mother’s personality structure

(ii) the developmental process of her parental function [Benedek, 1959]

(iii) the mother’s conscious, but particularly unconscious, fantasy regarding the individual child.
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